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and with how much Wiſdom an 
Power, and (what lays undet us hs 
Obligations) with how much'Goodneſs 
our molt gracious Creator has thus wonderfull 1 
Formed us, and _ 2 hourly Supported us. 
now we proceed, and 1 Eye upon all that 
Ver, II. is 
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is round about us, we ſhall again diſcover a whole 
World full of innumerable Bodies; innumerable 
| Motions, innumerable Phenomena or Appearances, 
innumerable - Operations and Effects of an inex- 
preſſible Number of Things, in ſuch a manner, 

that the indefatigable Diligence of the moſt labo- 
rious and experienced Enquirers has only hitherto 
been able to bring em ſo far as to be forced to 
. .. confeſs, that, in relation to the-Univerſe, alt what 
they know to this Time, can only be accounted a 
very ſmall Part of what is to be known. 


N Sgcr. II. Firſh, of the Air. ; \ 1 


To the end that we may not be brought into 
Confuſion: whilſt we are Contemplating ſuch an 
unconcetvable Number of Things, but - obſerve 
ſome kind-of Order, we will begin with thoſe that 
are abſolutely uſeful and neceſſary to the Sup- 
port and Well-being of Men ; therefore we ſhall 
treat of ATA, which is the principal of them all; 
and firſt, of ſome Properties thereof, and then of 
what Advantage and Service it is to Men, Beaſts, 
Plants, and other Things; all which we ſhall 
briefly ſhew in ſome few Caſes. 7 I 


, 


t r. 


Tun Diligence, or rather the good For- 
tune, of the Philoſophers of the laſt has 
brought to light two remarkable Diſcoveries, - and 
which were entirely a Secret to all the Ancients, 
touching the Conſtitution of the Air ; namely its 
Gravity or Weight, and its Srixgineſi, called in La- 
tin by the Modern Naturalifs Dis Elaftica. 


SECT, 
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8er. IV. An" Experiment conttrning the Gravity 
the Air. 


Fox ſome thouſand Years the Air was eſteem' d 
to be a Body ſo light, that it would never deſcend 
like other Bodies, till the Invention of Barometers 
gave the firſt hint to Mankind, that the Air might 
likewiſe be a heavy Body, © 

And how greatly the Nele of theſe Wea- 
ther-Glaſſes has contributed to the chief Proofs 
of the Gravity of the Air, may be ſeen by the Su- 
ſpenſion of the Quickſilver in thoſe Tubes in 
many Cafes, which is to be aſcrib'd, firſt to its 
Elaſtic Faculty, and afterwards to its Gravity, 
which cauſes the ſaid Faculty to exert itſelf ; as 
will appear by what follows. 

Wherefore, in order to prove directly the Gravi- 
ty and Weight of the Air, this Method ſeems to af- 
ford the ſtrongeſt Proof, or at leaſt the cleareſt and 
ſimpleſt: Take a Glaſs full of Air, and weigh it in a 
nice and exact pair of Scales; then draw out the 
Air as far as poſfible with an Air- Pump, and weigh 
it again; at which time you will find that it is ſen- 
ſibly heavier before the Air is exhauſted than after- 
wards. The Glafs-Bubbles, which are common 
ſold with the gteat kind of Air-Puiips, and theij 
Apparatus are very proper for ſuch an Expettmeant, 
and bigger Glaſſes are yet more ſo. g 

I find in my Notes, that a Bubble had loſt with 
its Air ſixty two Grains of its Weight, which is 
more than ſufficient to convince. us of the Gravity 
of the Air. According as we make uſe of big 
ger or fmaller Babbtes, this nee will ap- 
pear greater or leſs. IN 


| 
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$zcr.. V. and VI. The Airs Elaftick Fuuly, proved 


EE Experimentally. 
Tus Second Property, for the Knowledge of 


which we are beholden to the Diſcoveries of 


later Years, is the Saleh Power or Sringineſs of 
the Air ; whereby its Parts, like Steel Springs that 
are bent with Force, do continually endeavour to 
expand themſelves; and ſo by their Separation 
from each other, to occupy a larger Space, pro- 


truding and preſſing on every Side all that makes 


any Reſiſtance to them. LOB, Fa. 

To prove the ſame, many Experiments have 
been made by the Famous Boyle and others. The 
common Method of ſhe wing it is by a little Blad- 
der E (Tab. XIII. Fg. 1.) which being blown, 
acquires a certain Magnitude ; for inſtance, that 
of a large Gooſe Egg; out of this you muſt ſqueeze 
almoſt all the Air, inſomuch that it may be preſ- 
ſed cloſe together, leaving only a very ſmall Quan- 
tity at the Bottom of it; then tie it cloſe at the 
Mouth, and hang it by its String to the little 
Hook D, in the Glaſs Bell A B C, ſuch as is uſed 
with Air-Pumps; then exhauſt the Air out of the 
Bell at F, whereby that little Quantity that re- 
mained in the Bladder E, will be diſcharged from 
the Preſſure which the Air in F, round about the 
Bladder, does otherwiſe make upon it, and b 
which Preſſure that in the Bladder E was hinder 
from expanding itſelf : Whereupon the Elaſtick 
To ver of its Parts finding no Reſiſtance, exerts it- 


ſeit preſently, in dilating the Bladder in the very 


ſame manner, as if one ſhould blow very ſtrongly 


into ir thro? a Pipe. 


And for a further Proof of this Flaſtick Power 
of the Air, ſeveral other Experiments, hereafter 


quoted in the proper Places, may be ſerviceable. 
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"1 


Se r. VII. The Preſſure of the Air x 


N ow that Operation or Effe& which the 
Air has upon other Bodies, by this jts Weight 
joined to the Expanding or Elaſtick Force of its 
Parts, is what the Modetns call the Preſſure of the 
Air: The ſurpriſing Strength of which is incredi- 
ble to many, and the Properties in its' Uſes no 
other than wonderful. WD 


SEC 1. VIII. The Miſtakes of ſome Atheiſts 


No before we proceed any farther, let thoſe 
ſtand forth, who that they may continue undiſturb- 
ed in their unhappy Notions (namely, that there 
is not much Wiſdom nor. Power requiſite towards 
the Direction of many things that are round about 
em) think that they have diſcover'd a great Proof; 
foraſmuch as it ſeems to them, that many of thoſe 
things are entirely at Reſt, or at leaſt are not 
moved but very ſlowly and inſenſibly. Now when 
one ſuppoſes things to be without Motion, there 
does not ſeem much Wiſdom nor Power neceſſary 
to continue them in the State in which they are; 
becauſe a flow and languid Motion is known not to 
want ſo much Force and Direction to do no Miſ- 
chief, as that Motion which has more Velocity 
and Strength in it : And if this laſt be allowed, 
the firſt carries a great deal of Probability with it, 
at leaſt in the Minds of ignorant Perſons : For 
ſeveral People fitting in a Chamber, for inſtance, 
are not ſenſible of any Force upon them from 
Powers operating externally ; the Glafs of the 
Windows that is known to beſo brittle remains in 
the ſame Conditiop ; 2 Tapiſtry or Hangings 
0 13 | I 
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of the Room immoveable ; not a Hair of their 
Head ſtirs; in ſhott, every thing ſeems-to them 
plainly enough to be in perfect Reſt. Let em go 
abroad, and unleſs the Air be put into. Motion by 
Winds or Storms, they meet with no violent Oppo- 
fition, but every thing ſeems ſtill and calm to them; 
from whence they conclude chat at ſuch times they 
are Safe and Secure enough, and ſtand in need of 
no greater Power than they themſelves are able to 
furniſh for their own Defence. | 
This Miſtake does oftentimes render the unhap- 
55 Atheiſts very eaſie for a while, and makes them 
atter themſelves, that there is nothing about them 
which they need to fear. But in order to excite 
different Thoughts in them, and to make them ap- 
prehend Matters as they really are; let them go 
on and Contemplate with us thoſe great and ter- 
rible Powers, which, even at the very time that 
they think themſelves to be in the ſureſt Calm and 
Stillneſs, move continually round about them, and 
they continually live in che midſt of em; which 


a as 


Powers, if they were not moſt wonderfully re- 


ſtrained by an Equilibrium or Balance, (and fo 
hinder'd from hurting us, and thereby only 
render'd inſenſible) would be able, as ſoon as ever 
that Equilibrium ceaſed to operate, in an inftant of 
Time, to cruſh us into Atoms, 


an Experiment of the Preſſure, and of the 
of the Air thereby. y o 


Now to the end that this may not appear ta 
any one more marvellous than true ; take a Glaſs 
Tube A O (Tab. XIII. Fig. 2.) of about three 
Foot in length, and of the bigneſs of a Gooſe 
or Swans Quill, cloſed at A and open at 0, 
let it be filled with Quickſilyer ; the: "hopping the 


Scr. IX. 4 Deſcription of the Barometers ; and 
Weight 


Qrifice 
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Orifice O, with your Finger, turn it down into 
another Veſſel of Quicbefil her, as deſcribed here in 
the Glaſs BOD; chen drawing your Finger away, 
the Quickſilver that is in the Tube will have an 
opportunity of finking down, ſome of it running to 
the other that is in the Glaſs. But it is well known 
to all that have taken any Pains to enquire into the 
Modern Philoſophy, that the ſaid Quickfilver chat 
is in the Tube will top about F, atthe heighth FI 
of 28, 29, 30, or 31 Inches above the uppermoſt Sq- 
—— B D of the Quickſilver that is in the Glaſs 
eſſel. Now that this happens, becauſe the Air 
does equally preis upon this Superficies B D that 
is out of the Tube, as the Quickſilver within 
does upon that Part CI, which is directly under 
— Tube, will appear from the following Rea- 
ons. | 

I. Becauſe when the Preſſure of the Air upon 
the Quickſilver B D out of the Tube, is greater 
or leſs, that within the Tube does either rife or 
fall, as is obvious in all the Barometers or Weather- 
Glaſſes which are — made after this manner. 

IT. This may be likewiſe deduced from thence, 
that in caſe we pour Water, Lye, or any other 
heavy Liquor tothe Height WK, upon the Quick- 
filver BD, and ſo augment the Preſſure with that 
additional Weight, the Quickſilver at F will be 
proportionably higher ; and again lower, if we 
draw the Water off by a Pipe or Crane, and there- 
by leſſen the Preſſure upon B D. 

III. The ſame is very plain, if we cover the whole, 
with along Glaſs Bell, HG L, on the A ir-Pump, 
and by exhauſting the Air in P, or in the ſaid Bell, 
from thence into the empty Pump remove the 
Preſſure which this Air made upon the Qnick- 
filver BD; for then we ſhall ſee that the other ih 
the Tube between I and F, will deſcend to CT, 
or about as low as that which is in the Glaſs wo 


Y 4 
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ol the, Tube, and riſe again to the | ſame Height F, 
when we let in the Air again to the Bell, whereby 
5 Se upon che Superficies B D may be in- 


ee then it is plain, that while the Quick- 
ſilver ſtands thus ſtill in the Barometer, and in the 
Glaſs Veſſel in the apen Air, every like part of the 
Horizontal Superficies, of | the Gvickiiiver YX 
ek may be ſuppoſeꝗ to paſs through under the 
Orifice of the Tube O M) ſuffers a like Preſſure; 
becauſe otherwiſe the Quickſilver would not re- 
main at reſt, but the Parts of it that were more 
ſtrongly preſſed would recede downwards, and 
the Parts that were leaſt preſſed would be com- 
pelled to aſcend ; which is ſufficiently known 
rom the Principles of Hydroſtaticks ; ſot which 
reaſon then, if one _ es the Part N Q to be 
equa! to O M, both of em will undergo an equal 
Preſſure; for the Parts of the Quickſilver RN Q'S, 
and CO MI, being of equal Heighth, are likewiſe 
of equal Weight; and ſince they are at reſt, they 
muſt have the ſame perpendicular Preſſure ; the Part. 
RS, which is in the open Air, will be as much preſ- 
{ed by the perpendicular Column of Air TRS V, 
as the Part CI, which is in the Tube, by the im- 
pending Column of Quickſilver ZF-CL. And 
to conclude ; each part of every thing that has 
Air impending over it, ſuffers as great a Preſſure 
as if there were a Column of Quickſilver of 28, 
29, 30, or 31 Inches upon it, according to the 
Heighth in which it is found at that time in the 

Barometer. 
Now, according to our Experiments, as well as 
thoſe of others, Quickſilver is about 14 times as 
heavy as the like quantity of Water; and ſo the 
Air preſſes as ſtrangly upon every thing over which 
it is impending, as if there were fourteen times 
| it 
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twenty eight Inches, or reducing the ſame to Feet, 
as if there were 311 Feet of Water (taking it at 
the very loweſt) lying upon it. 5 4 


Ster. X. 4 Barometer of Water and Lye, and 
» | ö * ſome Experiments. 5 | N ) 


No w that we may not be here miſtaken in the 
Deduction of Conſequences, which often happens 
in Phyſical Enquiries (foraſmuch as when we think 
to have deduced by good Arguments a ſecorid 
Phænomenon from a once made Experiment, we 
do not always find the matter of Fa& to agree 
with our Thoughts; ſince in the ſecond Trial, 


other Cauſes may likewiſe intervene and co-ope- 


rate, Which we did not think of in the Deduction, 
as it happens to thoſe that exerciſe themſelves in 
ſuch Enquiries, more frequently than they could 
wiſh ;) I therefore took a Tin Tube of 36 Foot in 
Length, but found tho” it had been made with great 
Exactneſs, that it was not compleatly Wind- tight; 
wherefore there was another Tube of Glaſs of about 
the ſamelength prepared in order to make it a Baro- 
meter of Water: This was faſten'd to a piece of 
Wood, and then tyed to the Wing of a Windmill, 
and ſo let down perpendicularly, its lower end being 
firſt ſtopt with a Cork and Badder; after which 
ſome Body filled it full of Water from above, 
ſtopping at every turn till the Air got above the 
Water ; being full, it was after the ſame manner 
carefully ſtopt with a Cork and Bladder ; then the 
lower Orifice of the Tube that ſtood in the Water 
being open'd, the Water in the Tube immediately 


deſcended, but ſtood till at the Height of about 


33 Feet, as the Quickſilver does in a Barometer; 
till the upper Qrifice being likewiſe unſtopt, and 
the Preſſure of the external Air thereby admitted, 


the 
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the whole Maſs of Water that was in the Tube 


ſuddenly ſubſided into the Ciſtern. Thus this Ex- 
periment ſhews the Agreement between the Matter 
of Fact, and the Conſequences that we have be- 
fore deduced touching the proportionable Gravity 
of Water and Quickſilver; namely, that Air preſ- 


ſes upon all Bodies with the ſame force as Water 


would, if it were impending over them about 33 
Foot. | | | 
Ik any one ſhould have a Mind to try the ſame 
Experiment, but had not the opportunity of pro- 
curing from proper Glafs-Blowers fuch a Tube of 
36 Foot in Length, he may, as we do, make uſe of 
the broken Necks of Bolt Heads or little Chymical 
Phiols that People buy at Amſterdam for a Stiver a 
piece; ——_ thruſt into one another, may be 
joned with the Emplaſtrum de Minio, or Red-Lead, 
mixed with Oyl of Olives, and boil'd up to the 
Conſiſtency of a Salve; and putting 2 wet Bladder 
over it, bind it about with ſmall Packthread : This 
will make a Tube as perfectly Wind-tight for a 
while, and as good for the Purpoſe, as if it had 
been one whole piece. 
Another thing which muſt not be here paſt by, is 
that the ſubſiding of the Water with an infinite Num- 
ber of little Bladders appeared aſcending thro* the 
Water, which did not proceed from the external 
Air, but from that which was in the Water; the 
Cauſe of which was, that by the ſubſiding of the 
Water there was an empty ſpace left above in the 
Tube, and conſequently the Preſſure upon the Wa- 
ter was removed; whereupon the Air that was 
in the Water, cp—_ itſelf, aſcended juſt after 
the ſame manner as we ſee it happen in Water, un- 
der the Bell of the Air-Pump, when the Air tha 
preſſed upon it at firſt is exhauſted. 


They 
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They that deſire to be ; farisfied of what 
we here mention, may fill the Tube of the Baro- 
meter (Tab. XHI. Fig. 2.) AO M, with Water 
inſtead of Quickſilver, and place it in the Glaſs 
Veſſel that is likewiſe filled with Water up to BD; 
then pumping the Air out of the Bell H GL, they 
will ſee the Mater ſubſide from A to F, and lower; 
but in the mean While numberleſs little Bubbles 
aſcending in the Water for the Reaſons before 
mention d; and that thoſe Bubbles are really Air, 
and not the Water itſelf, may appear, Nrſt, By 
letting the Air into the Bell again, becauſe that 
the ſaid Air remaining above at A F, will binder 
the Water from being preſt by the Air p, and ri- 
ſing higher in the Tube than F. Secondly, Be- 
cauſe it you let out the Air that is in the Bell at 
P, any farther, the Air at A F expanding itſelf, 
will preſs the Water a great way beneath CI, or 
BD, where defcending only by its own Weight 
it would have ſtopt by itſelf. Thirdh, For » hs. 
ther Proof of the aforeſaid, you may ſee by taking 
away the Bell HGL, and holding a Coal of Fire 
near the Air at A F, that the Water being tariſied 
by the hear of the Coal, will be preſſed down to 
Z F; which aſſoon as the Air at A F becomes 
cold, will aſcend again. 

I find theſe Particulars among my Notes up- 
on this Experiment, to prove that it is not pollible 
to make alaſting Barometer of Water,which would 
otherwiſe have a great many Advantages over 
thoſe of 5 If inſtead of Water one 
ſhould take Lye (which tho' it had Rood fix Years 
in the open Air, had never admitted any Air into 
it, at leaſt as far as could be diſcover'd by the 
help of an Air-Pump) it might perhaps furniſh us 
a uſeful Barometer, and in my Opinion, even 
better than one /of Water, out of which the = 

as 


— — 
51 #62; r 
+ Y 1 74 


has been driven by Boiling, becauſe after a while 
the Air mingles it ſelf again with the Water. 
I hope this Account will not be unacceptable to 
ſuch as do not underſtand the true Properties of 
the Barometer, tho it be now very common; 
the rather, becauſe what we have ſaid above (name> 
ly, that the Force with which the Air preſſes up- 
on all things, is equal to that of a Column of 
Water of about 33 Foot in Heighth) is ſhewn- in 
all its Circumſtances ; and ſo every one that repre» 
ſents the thing to himſelf, may conſider the terrible 
Powers which, tho' he feels nothing of em, are 
continually exerting rhemſelves upon, and round 


about him. ' 
SzcT. XI. The Dreadful Preſſure of the Air upon a 


Man. 


Now to ſhew the incredible Greatneſs of thar 


Force which the Air exerciſes upon our Bodies, 


let us for once ſuppoſe it being too laborious and 
unneceſſary alſo to deſcribe the fame with the ut 
moſt Exattneſs) that a Man of 6 Foot in Heighth, 
is one Foot in Breadth from Top , to Bottom, 
the bro2der and narrower Parts being reckon'd 
together; ſo that the Superficies of his Body, both 
before and behind, may compriſe 6 Foot each, 
the roundneſs of che Sides being counted in, if 
this Computation ſhould ſeem too-large. | 

Now according to the foregoing, every - Foot 
in Breadth ſupports as much Weight as if there 
were a Column of Water of 30 Foot at leaſt upon 
it; we put 3o inſtead of 33 Feet here, becauſe 
the Air has a different Weight at different Times, 
and the very ſmalleſt of it will be a ſufficient Proof 
of our Hypotheſis. | 


And 
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And every Cubical Foot of Water weighs about 


63 Pounds, as we have found it upon Trial, tho“ 


others make it a little heavier, which may proceed 
from ſeveral Cauſes, ſuch as the difterence of Wa- 
ters and Seaſons, and of the mixture of more or 
leſs Air therein; but this is not material, for the 
ſmalleſt Weight is here the ſtrongeſt Proof. 

This then being ſuppoſed, altho this Preſſure 
upon our Body is molt ſidewiſe, and (excepting 
that upon the Head). is rather a lateral than per- 
pendicular Preſſure; yet it is well known to thoſe 
that underſtand . Ahdroſtaticks, that by reaſon 
of the heighth of the Air, and the ſmallneſs of a 
Foot with reſpe&-thereto, there is little difference 
between the lateral and perpendicular Preflure ; 
and he that is no Mathematician may likewiſe 
experience the ſame ; becauſe, whether he ſtands 
up an end, or whether he lies all along upon the 
Ground- (at which time the Air will preſs perpen- 
dicularly upon every part of his Body) he does 
not perceive the leaſt Difference. - From whence 
it then follows, that upon every Superficies of one 
Foot of our Body, there always lies a Weight of 
zo times 63, that is, 1890 Pounds; and accord- 
ingly, upon 6 Foot, which we have ſuppoſed to 
be the Breadth of the Body 6 times 1890, that is, 
11340 Pounds, with which Weight our Body is 
preſſed only before, or behind; ſo that if you take 
the whole Force of the Preſſure, which is equally 
born on both ſides of the Body, the whole Weight 
will amount to 22680 Pounds. Now to avoid 
any miſtake, and for the roundneſs of Number, we 
will ſuppoſe it to be no more than 20,000 Pounds, 
which is certainly not too much. B 
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knowledge herein a Power preſerving him every 
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Ser. XII. Corviftions from the foregoing Ob. IS 


fſervations. 


- Now could any Body have imagined, if this 

irrefragable Truth had not been demonſtrated: by Wl Be 
the plaineſt Experiments, that when he thought F. 
he was free and felt nothing, he ſhould be loaded 
upon every part of his Body before and behind 
with no lefs a Weight than that of 20,000 Pounds; 
and that nothing could have ſaved him from being 
cruſhed to pieces by ſo terrible a Force, than that 
exact Balance of Power againſt it; whereby the 
one-operates juſt as much in favour of us, as the 
other would do to.our Prejudice. "10 
No that this moſt aſtoniſhing Force would be 
more than ſufficient. to cruſh our Body to pieces 


can be doubted by no Body; foraſmuch as if the 


Preffure of 10,000 Pound Weight upon one ſidt 
fhould ceaſe to reſiſt or balance the like Weight on 


the other, our Body would feel the fame, juſt as il 


a Weight of 10, ooo Pound did preſs upon the fore ex 
part of it, not only ſlowly and gradually, which me 
yet would be enough to deprive us of Lie, but 

as much as if the like Weight of ſo many Thon; pre 
ſand Pounds were ſuddenly caſt 2 Be-: he 
dy: For the Elaſtick Power of the Air, if the 

Balance thereof be taken away, exerts its Preſſurt 
with a more terrible Velocity than can be. imagin- 
ed. Now ſince every one of us is bound to ac. 


Minute from utter Deſtruction; and that the 
ſame Power operates according to the Rules of 
wonderful Wiſdom; can we do otherwiſe thin 
aſcribe all this to an infinitely Wiſe Director? And] 
if it cannot be deduced from ignorant Cauſes, let cx! 


the Atheiſts conſider with himſelf what he has to of 


expect for ſuch Blaſphemous Negations of ſo wiſe ha 
and mighty a Being. = _uWlAy 
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S ge. XIII. and XIV. |; the 
2% i e ok 
Now as ſtrange as all this may appear to any. 
Body, yet all they who are converſant with At» 
Pumps, know that it is true, For it on the Top 
a round Braſs Veſſel (Tab. XII. Fig. 3.) which 
is open at CD, you ſ a flat Glaſs A B, which is 
adapted to the upper Oriſice thereof; and (to 
prevent the entrance of the leaſt External Air N, 
and mixture with that of K in the little Veſſel) 
thro' the Paſlage which is between the Glaſs A B, 
and the Circumference of the Veſſel, it be ſtopt 
with a mixture of Sheeps Suet and Wax, and ſo ſet 
down together upon the Copper Plate FbI, of the 
Air- Pump and its Leather; then the Glaſs A B 
(like all others that are in the Air) will re main 
wholly unmoved between the Preſſure of the 
oppolite Air at N and K, as is iently known. 
Now that this only happens on account of the 
exact Balance of both thoſe Columns of Air, by 
means of which the Air at K preſſes the Glaſs up- 
wards, with juſt as much Force as the ſame is 
preſt downwards by that at N, may appear from. 
hence; foraſmuch as when the Force of the Air at 
K is never ſo little diminiſhed by: letting our; ſome 
of it thro” the Pump, one ſhall ſes that the Co- 
lumn E A BF, of the external Air N, preſſing up- 
on the other ſide of the, Glaſs, wilk not only burſt. 
it, but will break it all,to pieces with a noiſe like 
the diſcharge of a Gun ; which to perform in the 
like manner would require a very great Strength 
and Swiftneſs in the blow of a Hammer. : 
The ſaid Force of the Air appears likewiſe by: 
exhauſting as far as one can the Air out of a Globe 
of Glaſs AB (Tab. XII. Rg. 4.) and afterwards, 
having turned the Cock. E by taking — 
an 
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and placing it in a Veſſel of Water LF GM, with 
its Oriſice D downwards. Then turningthe Cock 
E back again, whilſt it is under the Water, fo 
that the ſaid Water may enter into the Globe by 
the part DB; whereupon immediately as ſoon as 
the Cock E is open'd, the Air at H and K, gra- 
vitating or preſſing upon the Water LM, which 
is on the outſide of the Tube DB, exerts its 
Force, cauſing the Water to ſpring thro' the Tube 
into the empty Globe with as much Violence and 
Swiftneſs as a Fountain, fo that it will very much 
ſurpriſe thoſe that have never ſeen the like. {| * 
Nou that the Cauſe thereof is, that by exhauſting” 
the Air out of the Globe A B, the Oppoſition ot 
Reſiſtance is likewiſe taken away; which other-" 
wiſe, when the Globe is full of Air, does with” 
equal Force withſtand the Water driven up thro® 
the Tube DB, by the Preſſure of the external Air 
at H and K, is plain from hence; becauſe we 
know that upon admitting the Air again into the 
Globe, and putting every thing in St quo, there 
will not be the leaſt Motion difcover'd in the 
Water; which being preſſed upwards and down- 
wards with equal Force in the Tube B D, between 
the two Powers of the Air within and without the 
Globe, reciprocally acting upon each other, does 
conſequently remain quiet, and as far as it appears, 
without any ſenſible Diſturbance. +731 af 


ssc. XV. ConviFtions from the foregoing Olfer-" 


vations. 


Now I ſubmit it to any Body, who from 
what we have here ſaid, has attained to a true 
' Idea and Conception of theſe dreadful Powers of 
the Air ; whether inſtead of believing, that all 
things in which he can diſcover no Motion round 
about him, do remain at Reſt; whether, I ſay, ho 
is 
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is not now convinced that he is every moment of 
his Life encompaſs d with {ſuch a Force as acts u 

on him and every thing beſides; and of which, 


if the Wiſdom of the great Director did not hinder 


it by an Equilibrium, from exerting all its Strength 


upon him, the half only would ſuffice to cruſh him 
and every thing elſe breathing, to pieces; and con- 


ſequently, whether he can imagine, that it 1s by 
mere Chance only, and without any Wiſdom, that 

while he walks in the midſt of it, he is preſerv'd from 

the fatal Effects thereof; the rather if he does at 
all reflect upon the following wonderful manner of 
ſuch Preſervation. As ff, that a very ſmall Part 

of the Air, and which 1s hardly worth Naming, 

ſhould be capable of making a Stand, and of bal- 

lancing an unſpeakable greater Quantity thereof ; 

and hindet it from cruſhing moſt of the things 

that are under it. Secondly, that beſides ſuch a 
Reſiſtance, the aforeſaid ſmall part of the Air, does 
equally operate and gtavitate with all the reſt of the 

Air extended even to the Clouds and higher. Now 
as the firſt hinders every thing from being deſtroy- 
ed; the ſecond is no leſs uſeful to Men, tho' they 
are capable of uſing but a very little rheteof. 


St cr, XVI. A little Air reſiſts a greater quantity. 


One may ſee an inſtance of thefirſt, in Tab. XIII. 
Eg. 3. Where a Glaſs A B, woe = to the Air, 
is placed upon a little Veſſel ABCD; which 
ſtanding upon the Copper-Plate, and its moiſten'd 
Leather, H I, is thereby cloſed at Bottom, as it may 
be after another manner, if People will; ſo that the 
little Air at K, remaining incloſed therein, makes 
ſo equal and ſo compleat a Reſiſtance againſt 


the Air E ABF (which othetwiſe, 28 we have | 


ſhewn above, breaks the Glaſs, and being extend- 


ed from the Top of the Clouds 
Vol. IL, Z 


down to the Earth, 2 
* "FM does 


in Quantity and G 155 
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does a thouſand Ties rpaſs the Air 5 K, both 
eee Glaſs an the 
never ſo thin and brittle, 15 not in 75 F 
thereby. 40 K 


Ster. XVII. 4 link 45; pavinaw frm e 
| 4 great 4 


Tu E Second, by which we ſee hi a all quan- 
tity of Air (| beſides the Reliſtance abovemention'd) 
does likewiſe gravicate and preſs equally with the 
whole external Air, may be firſt proved by Tab. 
XIII. Fig. z. where the Quickſilyer in the Barg- 
meter Al, with its little Glaſs, B ; Fapding in 
the open Air, is. thereby raiſed i agate to 
the Heighth FI. Now if you cover the whole 
with the Glaſs Bell HGL, ſo that no Air, beſides 

- that which is in the Bell can a& upon the Quick- 
Silver at B D; yet you will ſee that that whuch. is 
in the Tube, will preſerve the ſaid Heighth of FI. 
So that it is here proved unapſwerably that the 
Air in the Bell, how little ſoeyer it be, can 


as ſtrongly, yea, even more upon the Quickſilver 
wo, than the whole external Air had done be- 
ore 

But in Tab. XIII. 5. you may have an og- 
cular Demonſtration 05 it, if you place a long 
Tube F O (like that of a Barometer, but open at 
both ends) in a little Glaſs Veſſel GK P heut 
ing it thro' the coveripg of ſhe ſaid Glaſs Veſſel 
GK at I, and cloſing it round about; into this 
Veſſel you muſt pour thro' the little hole 7 N, 
(which was ſtopt before with a Screw) ſoms 
Quickſilver till it riſe up to B D, a good deal high- 
er than the end of the Tube O, whilſt the reſt gf 
the Veſſel B DGK, has nothing - Air in it, 
Then ſtopping again the little hole at N, with the 
Kues. ſet the whole Apparatus under the JN 
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The Religious Philoſopher. 285 
HSL; and exhauſting the Air VV, you will ſee 
that the little included Air at GBD K, will-lofe 
its Reſiſtance, and Preſhing npon B D, by its rari- 
fying and expanſive Faculty, will force the Quick- 
ſilver in the Tube to aſcend to the Heighth of F; 
which was about the ſame with that at which the 
Quickſilyer remained ſtanding in a Barometer, 
when ſuſpended by the Preſſure of the whole Air. 


Szcr. XVIII. The Difference between the Gravity 
. Elaſticity of the Air. 


No the firſt (that is to ſay, the Reſiftance 
which a ſmall Quantity of the Air makes againſt 
2 greater) is common to all other Liquids, accor- 
ding to the wonderful Laws of Hydroftaticks, to 
which the weight of all Fluid Matters ſubmits 
itſelf in its Operations. Accordingly we ſee, that 
all Liquors preſsd upon, do either preſs recipro- 
cally, if they be Elaſtical, or otherwiſe reſiſt like 
ſolid Bodies, as may be experienced in à cloſed 
Syringe or Air Pump, in which there is either 
Water or Air; this laſt effect however, ought to 
be rather aſcribed, as we think, to the Airs Ela- 
ſtick Faculty, than the weight thereof, which ap- 
peats from hence, that the weight of the included 
Air GB DK, does hardly bear any Proportion to 
that of the Quickſilver in the Tube F 1; and again, 
becauſe if we ſhould fill the ſpace G DK, where 
the Ait is, with a heavier Matter, or with Quick- 
filver itſelf, the Quickfilver in the Tube (tho' the 
Air were exhauſted out pf the Belt) would notriſe 
higer than I, 27 + 
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Sr. XIX. How the Elaftck Power of the Ait 
works by the Gravity thereof. | 


Now in order to underſtand in ſome manner, 
how the weight of the Air and the Springineſs 


thereof, do produce theſe their Operations with 


one another, we muſt repreſent to ourſelves, that 
in Tab. XIII. Fig. 6. there is a Column of Air, A H, 
conſiſting from Top to Bottom of a great Num- 
ber of Air Particles, ſuch'as A, B, C, D, E, F, G, P, 
c. each of which have a certain Weight, where- 
by they gravitate upon thoſe. that are under them. 

We muſt likewiſe ſuppoſe, that in each of them 
(of what Figure ſoever they be) there is an inhe- 
rent Elaſtical Power ; by which, like the Steel 
Springs of Watches, &c. being bent together, they 


endeavour to expand themſelves again with the. 


ſame force wherewith they were bent. 


From hence , it follows, that the lowermoſt 
Parts of the Air, G and P, &c. bearing the Weight 


of all thoſe that are above 'em, muſt be more 
bent than thoſe that are higher and bear a leſſer 
Burden, as A B C; for which reaſon the undermoſt, 
P G, endeavouring more forcibly to reinſtate them- 


ſelves, will preſs the Body, I K, that ſupportsthem, 


with more violence, as thoſe that ſtand above the 
Body N O, do the ſame. : | 
And ſo far the Point H bears no more than the 
Weight of all the Air-Particles, A BCDEFGP, 
c. which ſtand upon one another without any 
remarkabie Alteration of the Elaſtick Power. 
But if we proceed further, and place another 
ſolid Body between theſe Air-Particles, thereby 


cutting off thoſe that are at P and G, from the 


aforeſaid Column, and likewiſe encompaſs the 
place LIK M, by ſolid Bodies, in ſuch manner, 
that the Air-Particles, P and G, are entirely ſe- 

parated 
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But ſuppoſing on the contrary, that the Parts 
A, B, C, D, E, F, G, P, had all, like the Air, an 
Elaſtick Faculty, and ſhould again endeavour to 
expand themſelves in Proportion to the Preſſure of 
thoſe above them; the Body I K, will then be 
preſſed as much by theſe two Parts P and G, as it 
was before by the whole Column of Air from A 
to P; for ſince the Parts P and G, that were cut 
off, are contained in the ſame Infle&ion, by the 
Reſiſtance of the ſolid Body L M, which they 
had acquired by the weight of the impending 
Parts A, B, C, D, E, F; their Expanſive Fa- 
culty, and conſequently the Gravitation or Preſſure 
which they make upon the Body IK at H, will 
remain equally great. 

And thus we ſee, that the weight of the Air- 
Particles, bearing upon one another from A to 
P, do preſs the lowermoſtP G ; and bending the 
ſame, do encreaſe their Elaſtick Force; ſo that 
how little ſoever they might have been, whilſt by 
the Reſiſtance ofa ſolid Body ILM K, they were 
hiuder'd from expanding themſelves farther, theſe 
few Parts P G, that are cut off and excluded from 
the reſt, do ſo powerfully preſs the Body IK, up- 
on which they act, as if the whole Column of Air 
A P remained over them. 


23 Now 
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Now, that this laſt obtains in the ſeparated Parts 
of the Air has been lately ſhewn in g. 17. from the 
Effects of the included Air in the Place GR DEK. 4 


FT 7. XX. The Air that bears moſt Weight is na | 
0 „ 


Wrar we have juſt now ſaid, namely, that 
the undermoſt Parts of the Air, P and G, being; 
preſſed by a greater weight of thoſe that are abovs 
them, will be more ſqueez'd together than thoſe 
of D and E, which have the ſhorter Column of. 3 
Air, A C, over them, and conſequently a 'Y 
Weight; may be proved by the following eaſie 
Experiment, among others: Take the Tube of a 
Barometer (Tab. XIV. g. 1.) let it be open at 1, 
and ſhut at F; fill it with Quickſilver ſo far as to. 
leave a little Air at the Top of it; then ſtop the, 
Orifice I, with the Finger H, and turn it ſuddenly, 
upſide down, ſo that the Finger which. was before 
at the Top, may now be at the Bottom. This 
being done, you will ſee that the Air that remained 
in the Tube, and which, by the inverting thereof, 
does now bear the Preſſure of the whole Column ol 
Quickſilver, will be imediately contracted into à 
much narrower ſpace than it was at I; and that 
as it aſcends thro the Quickſilver from I to F, it 
will continually poſſeſs larger Spaces, becauſe the: 
impending Quickſilver does continually loſe of its 
Heighth above it; and therefore the higher 'theſe' 
Air-Bubbles come, the leſs Weight they feel ; and 
this is the. reaſon why they appear to us larger at 
A than at I, at B than at A, at C than at B, and ſail 
on, till they have got up as high as F, where be- 


ing no longer preſſed, they are expanded to the 
utmoſt Bigneſs. 5 1 


We may likewiſe ſee the ſame Appearances, but 3 
with leſs difference of Size, if we fill the Tobi 
with 
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with Water inſtead of Quickſilver ; from whence 
it may be then concluded, that the Air which 
bears the greateſt Weight, is alſo the moſt Com- 
preſſed. 


Sect. XXI. Air 725 ts moſt Compreſſed, is moſt 


ical 


Now that the Air which is moſt Compreſſed, 
does make the ſtrongeſt Efforts to difate ot expand 
itſelf again, and accordingly preſſes more powerful- 
ly upon all the Bodies about it (beſides that, the 
fine appeats from the Wind-Guns, and the little 
Fountaitis of Hero Alexandrinut) may be prov'd by 
a very eaſie Experiment, (Tab. XIV. Hg. 2.) 
Take a Syringe S D (thoſe that are uſed in Ana- 
tomical Operations are, by reaſon of the Narrow- 
neſs of the Tubes, very fit for this purpoſe) and 
drawing out the Sucker SC half way as far as C, 
ſo that the Part A B remains fall of Air ; put the 
end or noſe of it D, in Water, which will enter 
into it by drawing back the Sucker to FG; then 
ſcrewing upon it à lirtle Tube DE, which has a 
ſmall Orifice at E, if you lay the Syringe Hori- 
zontally, fo that the Water A may cover the hole 
D, and the Air B remain over it, you will not be 
able to diſcover the leaſt Motion therein; but if you 
ſuddenly, and at once, protrude the Sucker from 
F G, to C, fo that the Water Springs ont at E, and 
the Air at B is the mote Compreſſed thereby; 
tho* you ſhould immediately ſtop the Sucker again, 
you will yet find, that the Air at B being more 
Compreſſed, doeslikewiſe expand itſelf with greater 
Force, and preſſes upon the Water A; ſo that the 
Stream of Water E K, does thereby continue for 
a long time to run out at E, even tho* the Sucker 
do lie ſtill at C, and preſſes no farther; from whence 
What has been ſaid above is proved. EG 
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8707. XXII. Carvih ing 01. 
ac ** . 


No w, if any would Contemplate the afore- 
mention d Laws, and how the formidable Power of 


the Air is ſo wonderfully balanced by ſo ſmall a 


part of the ſame, Can he ſtill imagine, that all of 


it is thus produced by Chance, and without any 
Deſign or Wiſdom of the Maker ? 1 

Without ſuch a Law, and in caſe that the little 
Air which is in a Chamber, could nat ſufficiently 


balance the vaſt Ocean of the external Air, how 


| Could it otherwiſe be, but that all our Glaſs Win- 


dows, like the Glaſs Veſſel mention'd in $. 13. 


ſhould be immediately ground to Powder? For- 


aſmuch as ene to the preceeding Calculation 


9. 11. upon every 


continual Preſſure of above 1800 Pounds Weight. 


Without this Law, how could an Army- Tent, aPea- | 


ſant's Houſe, or a Shepherd's Cottage, yea, even the 
moſt ſtately Edifices, remain ſtanding ? Since, it 
they be taken in their Largeneſs and Circumfe- 
rence, as an Apartment, which being but ten Foot 
in Length, and of the ſame Breadth and Heighth 
like a Dye, the four ſtanding Sides, and the Ceil- 
ing being each 100 Foot Broad, and each preſſed 
upon with 189000 Pounds Weight, and conſequent- 
iy the whole Apartment would be preſſed with 

ve times as much Weight upon all its five Sides, 
upon which the Air is impending, that is to ſay, 
with a Weight of 945000 Pounds. Whereas in 


the ſpace of 1000 Foot, which the Circumference 


thereof contains, the whale Body of Air, that re- 
fiſts ſuch an External Preſſure, would not gravitate 
more than 63 Pounds ; ſuppoſing, with many En- 
quirers, that a ſquare Foot of Water weighs 63 
Pound, and is a thquſand Times heavier on. 

| ike 


"ow Foot thereof there is a 
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like Foot of Air. Without this Law, how is it 
conceivable that we, who are continually pre 
with a weight of aboye 20000 Poundsround about 
ps, ſhould not haye been long ſince cruſhed to 
Pieces, fince the third Part thereof is able to 


do it? And in caſe qur Breaſt, by the Roundneſs . 


of its Ribs and Cartilages, might make ſome Re- 
ſiſtance; How comes it, that our Belly and Loyns 
are not preſſed flat and cloſe together by ſuch a 
Force; were it not that they did contain ſome 
little Air with its Expanſive Faculey, which, tho” 
ſo very ſmall, is yet able to Balance ſo terrible a 
Preſſure? Tis by ſuch included Air, that we fee 
thoſe Creatures, who are put into a Glaſs Veſſel 
from which the Air is exhauſted by the Pump, 
{well and grow bigger as ſoon as the ſaid Air 
within them expands itſelf, for want of an Exter- 
nal Reſiſtance and Balance. This Experiment I 
find in my Notes to have been made upon a Mouſe, 

a Kitten, and other ſuch little Creatures. | 
Now can any one imagine, that foraſmuch as 
without this wonderful Balance (by which a ſmall 
parcel of Air is able to make head againſt a mighty 
Column, extending itſelf up to the Clouds and 
higher) no Houſe would be Habitable, no Crea- 
ture could remain alive, but every thing in the 
World would be broken and cruſhed to Pieces) I 
ſay, can any one imagine, that itis by Chance, 
and without any Deſign of the Creator, that there 
is ſuch an amazing Balance provided againſt theſe 
great Powers, and that the Air and other Fluids 
are bound by certain Laws of Weight, which are 
obſerved to be ſo different from thoſe in ſolid Bo- 
dies? And whereas the laſt do only gravitate in 
proportion to their Weight, that in the Air, and 
other Fluid Bodies, as has been ſhewn before, a 
little Portion of 63 Pound in Weight, can hinder a 
Preſſure of 180,000 Pounds perpendicularly, _ 
28 9 
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of about 900,000 Pounds laterally from exerting 
its Force. E 3 

Miſerable Philoſophets, who find ing themſelves 
preſeryed after ſo wonderful a Matinet every minute 


of their Lives, againſt ſuch dreadfut Powers ftont 


ſudden Death, and other frightfal Effects; yet 
that they may not be fotced to acknowledge with 
Gratitude, the Wiſdom, Powet and Goodiieſs of 
their glorious Creator, will rather aſcribe all to 
mere Chance, operating without Laws or Rea- 


| ſon, or elſe to Cauſes wholly Ignorant of what 


they themſelves are ng: In Caſe there were a 
Room of ten Foot in Length, and as much in 


Breadth, the Ceiling of which were made of Lead 


or heavy Stones, weighing 180,000 Pounds, which 
being looſe on all ſides, was only ſupported by a 
ſimple Balance, and thereby hinder'd from falling 
down upon the Floor and cruſhing every thing to 
Pieces x 44 ſtood in its way; and in caſe one ſhould 


then put into the Hands of one of theſe Philoſo- 


phers, a Weight of 63 Pounds, and with that on- 
ly, and without any Mechanical Inſtruments (at 
leaſt any that were made of a ſolid Matter) bid 
him Balance that mighty Weight, could he ex- 
pect any thing elſe upon entering into a Chambet 
in ſuch a Poſition, but the miſerable Death of be- 
ing cruſhed to pieces? And then if another Perſon, 
by inventing ſuch a Method, could prevent the 
fall of this threatening and dreadful Weight with 
a Balance of 63 Pounds only, without any Mathe- 
matical Inſtruments ; would he not, if he had the 
leaſt ſpark of Generoſity in him, own the Wiſdom 
of the Inventor (tho' he could not diſcover the 
manner how) and extol it far above his own? And 
if he did not know the manner, but were at the 
{ame time ſenſible that his own Power was much 
roo {mall to preſerve himſelf by putting the ſame 
in Execution, Would he not think himſelf bound 

to 
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to confeſs with Gratitude, the Power and Goodneſs 
of this his Preſerver? And can he then live eaſie 
in theſe Circumſtances, and without making any 
Reflections upon them ? Can he, knowing the ter- 
rible Greatneſs of theſe Powers (with which he is 
ſurrounded, and which if the Ballance ſhould ceaſe 
to perform irs due FunRions, would threaten him 
with the ſame Dangers, and even with as unavoid- 
able Deſtruction as if he wete to have expected the 
fall of ſuch a heavy Ceiling) ſtill proceed, after he 
was ſo wonderfully ſaved, Blaſphemouſly ro diſown 
the Preſervation ? And the more, ſince if he un- 
derſtands the uſe of the Barometer, the ſame would 
teach him, that theſe Gravitating Powers, as well 
as their Balances, are daily encreaſed and dimi- 
niſhed by Cauſes, which it he does know, yet nei- 
ther he, nor any Man living can prevent ; ſo thar 
it is impoſſible for him here to ſcteen himſelf be- 
hind Laws of Nature fixed and immutable, and 
always obſerving the ſame Courſe. 

And to ſay no more, when he muſt confeſs, if 
he reflects upon what follows, that this Gravity 
and Elaſticity of the Air, is ſo entirely neceſſary to 
the Support and Convenience of Men, of Beaſts, 
of Fiſhes, of Plants, that without the ſame, what- 
ever lives upon this Globe' would immediately Pe- 
riſh : And this Preſſure of the Air, among all thoſe 
Advantages which it imparts to all things, does 
likewife carry along with it this greatDiſadvantage, 
that it is capable of bringing the whole Earth, and 
every thing upon it, to the extreameſt Confuſion, 
by cruſhing to Pieces, and as it were anihilating 
all that it ſurrounds, with its refiſtleſs Power. Can 
he think that it is by Accident, and without Wiſ⸗ 
dom, that there is a Means found out, by which 
every one 1s permitted to enjoy the Benefits of the 
Air, and yet is ſo well ſecured againſt the perni- 
cious Effects thereof; that this great Preſſure, = 
this 
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this terrible Weight, is in a manner inſenſible and- 
unobſervable even to the moſt tender Perſons ? ': © 


Once again, if all theſe Experiments about the 
Gravity and Elaſticity of the Air, about its dread- 
ful Force and wonderful Balance, by which the 
ſaid Force is hinder'd from deſtroying every thing, 
be not ſufficient to convince an unhappy. Sceptick 


that there is a Gop, who in his Wiſdom has 


brought it all about; let him go a little farther 
with us, and anſwer ſincerely, whether ſeriouſly 
Reflecting upon all theſe things, he ſpeaks with a 
Conviction of Conſcience, when he aſſerts, that it 
ſeems to him to have come to paſs by Chance, and 
without any wiſe Direction; that ſuch a great Sea 
of Air has fixed itſelf round about the whole Globe 
of the Earth ; which, if one may judge according 
to the moſt probable Opinions, is extended to 
ſome Miles in Heighth ; and without which, 
every thing that Breaths, would give up the Ghoſt, 
And who is there that cannot ſay Experimentally, 
how much all humane and other Creatures are de- 
pending upon it? Which, tha” they are able ta 
want both Sleep and Food for ſome Days, yet if 
they be depriv'd of this Air but ſome minutes, they 
will infallibly Periſh. And how neceſſary the Air 
is to them, will appear particularly from hence: 
That during the whole ſpace of their Lives, they 
are continually employed in breathing In and Out; 
ſo that both theſe Functions even at the time of 
Sleep (which does otherwiſe free them from all 
their Labors) muſt be inceſſantly diſcharged, and 
without any Reſt at all, if they defire to Live. 

Has there not then the hand of a wiſe Creator 
been viſibly imploy'd herein, who has made this Air 
for the ſupport of Men and Beaſts? To what purpoſe 
is their Body provided with ſuch Inſtruments which 
ſerve alone to this, and to no other end, than to 
enable them to enjoy the uſe of Air? And, not 
ta 
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to repeat all that has been ſaid before concerning 
Reſpiration, why have they Lungs, unleſs it be 
for the reception of Air ? Why do they lye in that 
place, and in ſuch a Diſpoſition, that the whole 
Maſs of Blood may paſs ſo often thro them, but 
that it might partake of the Operation of the Air? 
Why are the Diaphragm, Ribs and Cartilages of the 
Breaſt ſo framed, that their 7 if not only 
Function conſiſts therein, to draw in and drive out 
this Air from the Lungs? To what end, that we 
may ſay no more, is this moſt ingenious Structure 
which that it may not be eaſily hinder'd in ſo neceſ- 
ſary a Work, does employ about a hundred Muſcles 
in that whole affair of Reſpiration ? Why are moſt. 
of the Inſtruments which are uſeful herein, formed 
already in a Child before it is Born, and at atime 
when there is not the leaſt occaſion for them, were 
it not that at the very inſtant when the little Crea- 
ture comes into the Air, it ſhould be able to uſe 
them for the ſupport of its Life? 


Secr. XXIII, and XXIV. The Elaſtick Power of 
the Air is the Cauſe of Suftion ; confirm d by an Ana- 
logous Experiment. | 


Ir the Air be produced by Chance; if it be by 
Chance alſo, that it isendowed with an Expanſive 
and Elaſtick Power ; it is then by the ſame Chance 
that any Child could ever ſuck a drop of Milk out 
of its Mother's Breaſt: For in caſe the Air, by 
the aforeſaid Power, did not preſs upon all the Parts 
of the Breaſt, and cauſe the Milk to ſpring out of it 
at the time when the Child does, as it were with 
2 natural Air-Pump, make a Vacuum in its Mouth 
before the Orifice of the Nipple, the leaſt drop of 
Milk would not come out of it, by which means 
Young Children, and all other Sucking Creatures, 
would be bereaved of their beſt and moſt agreeable 

Suſtenance, 
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Suſtenance, Now, can any one imagine, that in 
the Structure of the Breaſts of Females, and that of 
the Tongue, Lips and Cheeks of Children, there 
ſhould be found ſuch an Aptitude and Faculty of 
making uſe of the Elaitick Power of the Air, in a 
Buſineſs of ſuch vaſt Importance as is the Sucking 
of New Born Children, whilſt there is no other ſo 
appoſite and ſo convenient a Method for that pur- 
pole ; and that this Power of the Air, and the 
Adapting thereof to thoſe Inſtruments employed by 
Children in Sucking, ſhould be only Accidental, and 
produced by an Ignorant Cauſe, without any re» 
ſpect to ſuch a Detign ? | 

If a Man ſhould look back to Tab. XII. Fig. 4 
and peruſe again what we have ſaid in $. 14. when 
he ſees the Water BC, ſpringing up in the Globe 
AB, exhauſted of Air by the Preſſure of the exter- 
nal Air, H R, upon the Water L M, he may ob- 


ſerve an Operation Analogous and Uniform to 


that of a Childs Sucking ; eſpecially if he will 
ſuppoſe the Part AB to be the Child's Mouth, 
and the vacuity form'd therein ; and the Superficies 
of the Water LM, to be the Breaſt of the Mother, 
And that he may be yet more fully convinced of the 
exact Agreement between that and Sucking ; Let 
him {top the Orifice D of the exhauſted Globe with 
his Thumb, and he will feel ſomething, which 
if he did not know how it happen'd, he would 
not Scruple to call Sucti on. | 


Scer. XXV. Conviftions from the foregoing Obſers 


To ſhew then, before we quit this SubjeR, the 
unreaſonableneſs of the Atheiſt from the Preſſure 
which the Air alone produces in Children's Suck- 
ing ; if he dares not maintain, that both the Pumps 
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in a Fire- Engine, do by preſſing the Water raiſc 
a mighty Stream thro — — Leather Tube 
thereof, without being adapted to ſuch a Purpoſe 
by the Contrivance of the Artificer, Can he with 
any more ſpecious pretence affirm, that 2 Ait, 
which by preſſing upon the Breaſt, forces e Milk 
to flow out of it, has acquired ſuch a Property hy 
mere Chance to be applied to ſo much greater 
Uſes as the adminiſtring Food to a new Born 
Child; and that not once (which perhaps one 
might affirm to be Accidental) but in all the 
Parts of the whole Earth, where. Children, and ſo 
my thouſand other Creatures are brought 
orth e 3 

Once again, if this Elaſticity and Preſſure of the 
Air is to be aſcribed to Chance only, they that 
maintain ſuch anHypatheſis for Truth, ought to live 
in a eontinual Fear, that the ſame Chance may like- 
wiſe alter the Air and deprive it of theſe Powers 
whereby they themſelves, and every living Crea- 
ture beſides, will be ſuddenly Suffacated for want 
of Breath: For if all this comes to paſs by Chance, 
and by the ſame Chance only is ſo continued to 


may be immediately alter'd by a like Chance; ſince 
it is of the very Eſſence of Chance to have nothing 
of Certain in it, 0 | is 


Ser. XXVI, Experiments to fhew that Living 
Creatures will Periſb in a Place from which the Air 


Nov that ſuch an Apprehenſion would be very 
reaſonable, appears; Firft, becauſe we are taught 
by the Barometers, that (as has been ſhewn once 
before) this Elaſtick Force, whether it be from it 
ſelf, or whether it proceed from a change in the 
Weight of the Air, may be often rich diminiſhed, 
an 


this very Hour, there is no reaſon tothink but that it 
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and upon that account the Quickſilver will ſubſide!” 
And Secondly, becauſe a great Diminution of this 
Elaſtick Power of the Air is in a manner fatal to 
all Creatures; certainly to moſt of thoſe upon whom 
it has hitherto been tryed. For Dogs and Cats; 
Rats and Mice, being placed under the Bell of 
an Air-Pump,are found immediately to be ſick and 
out of order, as foon as the Elaſtick Power of the 
Air round about them is never ſo httttediminiſhed ; 
and as it is taken away more and more, they dye 
in a ſmall ſpace of Time. But if you take them 
out before they expire, and place them in another 
Air, the Elaſticity of which is greater, they will 
ſometimes recover, eſpecially it the Force of the h 
Air be not too much diminiſhed before. Birds are No 
uſually not able to withſtand ſo long this Altera- WA 
tion in the Air; but generally fall into -Convul u 
ſions which are preſently attended with Death: MW hi 
Flyes and Spiders (according to my Obſervations) p 
after three or four Draughts of the Pump, ſeem to IM th 
be wholly deprived of Motion, but when brought WF: 
into the external and more pravitating Air, they N pe 
begin to ſhew ſome tokens of Life again. 

From theſe Appearances, and many more that 
you will meet with among the Modern Natuta- 
liſts, it undeniably follows, that unleſs the Ait 
were, thro* the Goodneſs of our Creator, pre- 
ſerved in its preſent State and Condition, where- 
by every thing breathing is ſaved from immediate 
Death; and in caſe that it were nothing but mere 
Chance, by which the Air, without being ſubjeR- 
ed to any higher Laws, is render'd one while Stroti- 
ger, and another while Weaker in its Expanſive 
and Elaſtick Powers, every body would be in 4 
continual Dread, that he himſelf, and all * 
Creatures round about him would inevitably an 
imediately Periſh; the rather, becauſe ſeveral things 
ſuch as Steel and others, in which there is an Ela- 


ſtick 
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ſtick Force diſcoverable, are often found to be en- 
tirely diveſted of the ſame, by remaining bent a 
long while, and fo it would happen to the Air too, 
which, after ſuch an Expanſion, will not be able 
to oy itſelf to its former Elaſticity and Springi- 
nets. | 


Szcr. XXVII. Atheiſts deny their own Principles: * 


T = 1s being proved by ſo many Experiments, 
and yet we being unable to diſcover {ſuch a juſt 
Dread among the Atheiſts; it muſt undeniably fol- 
low, either, that thro*' their Blindneſs they are 
hinder'd from obſerving the Conſequences of their 
own Opinions, and therefore do treat this great 
Affair, which is of the utmoſt Importance to them, 
with ſo little Judgment and Underſtanding : Or, 
how boldly ſoever ſome of theſe miſerable Philoſo- 
phers may aſſert the contrary in Words, yet that 
they are convinced in their own Conſciences of the 
Falſeneſs of their Sentiments, and eonſequently are 
perſwaded that it is by another Power, and not 
by ignorant Cauſes, they are preſerved, even with- 
oat and againſt their own Will ; and thus they 
deny their own Principles. 


Ste r. XXVIII. To Die in an Unelaſtical Air is ind 
neceſſary Conſequence of Nature. 


Tu Ar it is no fixed Law of Nature, that every 
thing that lives in an Expanſtre and Elaſtical Air 
muſt immediately die when the Spring thereof is 
either weaken d or totally deſtroyed, and therefore 
that theſe miſerable Cavillers do torment themſelves 
in vain to deduce this Appearance from the un- 
— Laws of Matter and Motion, or from 4 

eceſſity determining every thing, may appear 
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from hence ; that the contrary is true in the caſe 
of a Frog, as many other have obſerved, of which 
I find among-my Notes, the following Experiment; 
That a Frog being put under the little Bell of an 


Air-Pump, and the Airbeing exhauſted from thence, 


not only the Belly thereof, in which one might ex- 
pe& there was Air, but likewiſe all the other Parts, 
as, Head, Legs, Muſcles, Cc. were ſwelled to a 
great T hone ; which, upon the admiſſion of the 
external Air, did all ſubſide again, and the Crea- 
ture return'd to its firſt Size; but that which is 
moſt for our purpoſe is, that the Frog remained a 
quarter of an Hour in the Bell entirely exhauſted 
of Air, without appearing to be the leaſt affected 
with it, and when it was let out, immediately 
ſprung away, as if nothing had ailed it. 


Sgr. XXIX. To Die therefore in an Air di- 
veſted of its Elaſticity, is the Reſult only of the Will 
of G O D. 


CA it therefore be denyed, that ſince all Crea- 
tures are not equally affected with the Elaſticity 
and Gravity of the Air; what had been ſaid 
before muſt not be admitted to be a general Law 
of Nature, which taking place between the Air 
and all Creatures, produces the Effe&s without 
Underſtanding} And muſt not that Man be al- 
lowed to argue much more rationally, that does 
acknowledge herein the Hand and Work of a wile 
Artificer, who, that we may not aſcribe that which 
happens to moſt of the living Creatures with re- 
ſpe& to the Air, to neceſſary and unavoidable Con- 
ſequences of ignorant Corporeal Motions, has been 
p:eaſed by ſuch an Exception as this, and perhaps 
by many others, to ſhew that all muſt be reſolved 
into his good Liking and Wiſdom; and that he 
has thought fit that the Air amongſt its other Pro- 

per ties 
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perties, ſhould always preſerve a certain degree of 
Force in its Expanſion ; without which the whole 
Globe of the Earth would be in a manner depri- 
ved of all Living Creatures: And likewiſe, that 
when he thought fit to order it otherwiſe, he could 
preſerve ſome of em alive without Air. 


SET. XXX. The Elaſtick Faculty of the Air is 
not alone ſufficient for the Preſervation of Life. 


For the proof of this laſt Propoſition, it may 
likewiſe be particularly ſerviceable to ſhew, that 
this Elaſtick Faculty of the Air is indeed neceſlary 
to Life, but that it is not ſufficient alone : Thus 
we find in times of Peſtilence, that the Air is ſuf- 
ficiently Elaſtical, but nevertheleſs Contagious and 


Fatal. And the great Naturaliſt, de Hair, relates, 


that not only many other Creatures, but likewiſe 
a Frog that can live in Air, in Water, and without 
Air, yet died in a little ſpace of time with an 
Air or Steam that proceeded from Dough. And 
Experience does abundantly teach us, that a Li- 
ving Creature ſhut up in the ſame Air, without 
any Circulation or Change therein, cannot long 
ſubſiſt ſo, altho* the Elaſticity or Spring of the Air 
were not ſo much weaken'd as that we ſhould 
aſcribe the Cauſe thereto ; foraſmuch as it appears 
by the Barometers, that the Air by which we are 
ſurrounded, can undergo great Alterations in its 
Elaſtick Faculty, without any Prejudice to breath- 
ing Creatures. But of this Property of the Air, 
which, beſides its Gravity and Elaſticity, is neceſ- 
ſary for the ſupport of Creatures, we have already 
ſaid ſomething in our Diſcourſe upon Reſpiration. 
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Sz cr. XXXI. The Elaſtic Power of the Air dier 
likewiſe cauſe Fiſh to live and ſubſiſt under Water. 


Bu r before we take our Leaves of Living Crea- 
tures, can any one obſerve without Aſtoniſhment, 
that even the Fiſh in the Water do receive their 


Life and Well-being from the Preſſure and Elaſtici- 


ty of the Air? which being removed or taken 
away, ſcarce any of em can contain themſelves 
under the Water, but in ſpight of all the Reſiſtance 
muſt emerge and riſe up to the top of it. 

They that would ſee the Experiment of it, may 
put ſome Water and a Gudgeon, or any other little 
Fiſh, into the Recipient of the Air-Pump ; and 
removing the Preſſure of the Air, will find that a 
Fiſh immediately riſes up to the Top, but upon let- 


ting in the Air it will ſink down again. The Rea- 


ſon thereof, and how the Bladders within their Bo- 
dy are di;ated by the diminution of the Air's Preſ- 
ſure, and by becoming larger, do render the Fiſh 
ſo much lighter than Water, whereby they aſcend, 
ſhall be more fully treated of hereafter, when we 
come to conſider the Nature of Beaſts, Cc. 

Now ſince moſt Fiſhes are of ſo wonderful a 
Structure, that they can and muſt make uſe of 
the Preſſure of the Air, in order to remain under 
the Water, and in ſuch Places as are moſt conve- 
nient for them, without being forced to Aſcend or 
Deſcend againſt their Wills ; and that all of 'em, 
without ſuch a Preſſure of the Air, being forced 
to the Top of the Water, would ſoon be deſtroy- 
ed ; let us draw this Concluſion only here, that 
he muſt bea very ſtrange Perſon that ſhall main- 
tain, that the Air and its Preſſure, ſo very neceſ- 
ſary in this caſe, is produced upon the Earth b 
meer Accident, and without any view towards {0 
uſeful an Operation; and that the Fiſhes are — 
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wiſe exactly formed after ſuch a manner, as to be 
provided with Inſtruments by which they can en- 


creaſe or leſſen the quantity of Air, for the afore- 
mention'd Purpoſes, 


SECT. XXXII. Plants do alſo live by Air. 


THe Air is not only of ſuch great Uſe to Men, 
Beaſts and Fiſhes, but even to Plants themſelves, 
which vegetate thereby in ſuch a manner, that a 
great Part of the Sap with which they are nou- 
riſh'd, is compoſed thereof. Wherefore, in caſe Men 
could have lived even without Air, yet they could 
not have enjoyed ſufficient Food from the Earth 
without it, becauſe it contributes ſo much to the 
Fertility thereof, which is well known to the 
Husbandmen, who for that reaſon Break up and 
Plough their Lands ſo frequently, in order to ex- 
poſe them to the influence of the Air. 

However, if what we have here ſaid be not 
clear nor intelligible enough to any one, namely, 
that Air inſinuates itſelf into Plants, and that the 
cannot grow without it, they may conſult thoſe 
accurate Enquirers intothe Nature of Plants, Mal- 


pighiand Grew, concerning the Air-Veſlels which 


they have diſcover'd therein by the help of Mi- 
croſcopes; and Boyle and de Stair, concerning their 
Obſervations with the 'Air-Pumps ; theſe Gentle- 
men having ſhewn, that Air can be drawn out of 
Plants placed in vacuo. But he that would have 
ocular Demonſtration thereof, let him take a little 
piece of a Twig from a growing Tree, or Green 
Leaves cut aſunder, and other Parts of Plants, and 
tie them to a Nail, or any other heavy Matter, 
and put them into a Glaſs in which there is He, 
made of Salt of Tartar, or Pot-aſhes, in order to 
make them ſink down into it, then putting them 
all together under the Bell of an Air-Pump, and 
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exhauſting the Air out of the Bell, he will preſently 
ſee the Air coming out of the Ends that were cut 
off from the Plants in numberleſs Bubbles, and 
riſing up to the top of the Lye; at leaſt it hap» 
pen d ſo in all the Experiments which I have had 
occaſion to make in this Matter; and from ſome 
of them particularly, as from the Twig of an Elm- 
tree, I obſery'd a much greater Stream of Air than 
can eaſily be believed by thoſe that had never ſeen 
the ſame. 

The reaſon why we rather preſcribe the uſe of 
Lye than of Water in theſe Experiments, is, becauſe 
no Air will mix itſelf with the former, tho” it 
be never ſo long expoſed in an open Veſſel. You 
may uſe Water alſo, after you have boiled it ſo 
long, till all the Air be evaporated, and let it ſtand 
till it be cold again. 


Szcr. XXXIII. Fire is maintained by Air. 


App to what has been ſaid, that Air has this 
Property likewiſe beſides all the reſt, that Fire 
(which, without all Contradiction, is one of the 
moſt uſeful things that is known to Man) cannot 
be ſupported without Air; at leaſt, that kind of 
Fire that we commonly make uſe of : So that for 
want of Air almoſt all Fire will be extinguiſhed 
in Vacuo, or in any Veſſels into which one puts 
live Coals and cloſes them therein. Now how 
many Inconveniences would befall the whole 
World, if we had not the uſe of this glorious Crea- 
ture, but ſhould be bereaved of its Warmth in Cold 
Weather, of its Light in Darkneſs, and of many 
other Advantages it brings along with it : But we 
ſhall ſay no more of it here, becauſe we deſign ta 
treat of it more expreſly in our Diſcourſe upon that 
Element. | 
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SECT. XXXIV. Air cauſes Smoak and the Particles 
thereof to aſcend. 


TuIsõ is certainly true, that if the Preſſure of 
the Air did not cauſe the Smoak of all things that 
are burnt with Fire, of all putrified and rotten 
Matters, and other diſagreeable Vapours perſpiring 
from ſolid or fluid Bodies, to mount up like Oyl 
in Water, the ſame would render the ſurroundin 
Air foul and unhealthy to us: And how woul 
Mankind be refreſhed with that vaſt number of 
ſweet- ſcented Flowers and Plants with lovely Per- 
fumes and Spices, if the Creator had not endowed 
the Air with a Property of conveying to the In- 
ſtruments of Smelling, all thoſe Exhalations which 


we endeavour to diſcover and enjoy by the help of 
that Senſe ? 


Secr. XXXV. Air is the Cauſe of Suunds. 


Bur that which ſhews in the plaineſt manner 
the Obligations of the Thankfulneſs we lye under 
to the Great Creator, is that thoſe wonderful Inſtru- 
ments of Hearing, notwithſtanding the moſt wiſe 
and artful Contrivance thereof, would have been im- 
planted in Mankind and all other Living Creatures 
in vain, and without any manner of Advantage, 
unleſs the Air by its Motion had been endowed 
with a Power of producing Sounds: For how 
miſerable all Men would have been without Sounds, 
and conſequently without Hearing, has been al- 
ready proved in our Contemplation npon the 
Senſes. 


Aa 4 SECT. 
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Szcr. XXXVI, and XXXVII. Several Expe- 
riments to prove the Produttion of Sounds by the Air, 


I'T is not now our purpoſe ta enquire here what 
kind of Motion, or what Parts of the Air produce 
Sound. This ſeems to be certain, that it is a Mo- 
tion of the Air's Elaſtick Particles; for upon ex- 
hauſting theſe Elaſtick Parts of Air ſuddenly from 
the Glaſs Globe A (Tab. XII. Fg. 4.) — upon 


their protruding one a. other towards the ſpace of 


the empty Pump, wc could obſerve a Sound or 
Noiſe, which, when the Bell was full of Air, and 
the Spring of the Air more ſtrongly dilated, that 
is to ſay at the beginning of it, is loudeſt, hut up- 
on eyacuating the Bell, and conſequently upon 
weakening the ſaid Spring, or perhaps alſo, upon 
leſſening the number of the mov 'd Parts, the Sound 
is gradually diminiſhed. | 

Thus we find by hanging a little Bell within the 
Receiver and pumping the Air out, the Sound of the 
ſapebecomes much weaker. A Striking-Watch ſhut 
up in the Receiver of an Air-Pump, and faſten'd to a 
String, is not heard ſo plain as when it is out of the 
Bell; but upon exhauſting the Air, the Sound was ſo 
much and fo ſenſibly diminiſhed, that it could 
ſcarce be heard at all. But as far as I coule ever 
yet learn, no body has been able to exhauſt the 
Air ſo far, as that the Sound of a Clock or Bell 
ſhould not be heard at all: Unleſs it were only 
Mr. Huygens, who in his Traitte de la Lumiere, P. 10. 
informs us, that he placed a Clock upon Feathers or 
Cotton, to the end that its tremulous Motion might 
not be communicated to the Glaſs in which it 
ſtood. 

And it is likewiſe obſerved, that a Place in 
which the Elaſtick Power of the Air is much 
weaken d, or from whence the Air is 3 

mage 
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made in the middle of the common Air, and an 
opportunity afforded to the (aid Air, to be puſh'd in 
from all Parts thitherwards by its Elaſtick Force, ſo 
that its Parts ſtrike againſt one another, a great Noiſe 
is cauſed thereby; for in caſe one ſhould pur the 
two half Copper Globes, which are common! 
made uſe of in Air-Pumps, upon one another, an 
ſtopping them very cloſe, ſhould pump the Air out 
of em, and ſq make the hollow ſpace therein, to con- 
tain but very little Air, and that much weaken'd 
too; and if then thoſe Hemiſpheres or half Globes, 
be ſuddenly drawn aſunder with a great Weight, 
and thereby an opportunity given to the Parts of 
the External Air to ſtrike againſt each other, we 
ſhall find a Noiſe produced thereby, like the diſ- 
charge of a Gun, . 
The ſame has been likewiſe remarked above in 
the breaking of the Glaſs (Tab. XIII. Eg. 3.) by 
ſwiftly forcing in and compreſſing the Air into the 
Copper Veſſel AB C D, out of which at K, there 
was ſome Part exhauſted, and conſequently the Ela- 
ſticity of the remaining Part was weaken'd in Pro- 
portion. As it alſo happen'd, when inſtead of 
ſuch a Copper, an octangular half Pint Bottle was 
placed upon the Mouth O, of the Copper Plate 
HI, and a little Air exhauſted from the ſame ; 
whereupon the Glaſs burſt into ſmall Pieces with a 
loud Report,thro' the Preſſure of the External Air: 
To prevent the Danger that may accrue from 
thence, the beſt way will be to cover the Bottle 
with a Bladder faſten'd about the neck thereof. 


Secr, XXX VIII. Conviftions from the foregoing 
Obſervations. 


Wr ſhall not here enquire farther what probable 
Conluſions may be deduced from theſe and other 
Experiments, concerning Bodies yielding __ 

| thro' 
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throꝰ the particular Motion of the Parts of the Air; 
but this may be ſafely affirmed, that without Air, 
little or no Sound would reſult from the Motions 
of Bodies. Now can they that know the neceſſity 
thereof, maintain ſuch a ſort of Philoſophy, as 
teaches that the Faculty with which the Air is en- 
dowed of conveying Sounds and Smells to our 
Ears and Noſtrils, is only owing to Chance, 
8 any View ot being ſerviceable to Man- 
kind? 


Scr. XXXIX. The Uſe of Air in Pumps. 


 Bxs1Dts all theſe wonderful Uſes and Service: 
daily render'd by the Air to ſuch as inhabit this 


MY -©A KM.o .w@wc 


Earth, a great many more might be mention da 
And ought not then every Body that has any Senſe ! 
of Generoſity, acknowledge how much he is bound iv 
to give thanks, when he, without contributing am ſi 
thing thereto on his own Part, finds himſelf ſur- Na 
rounded with ſo vaſt a Force and Preſſure of them 
Air, which he can make uſe of according to hiho 
own Pleaſure, in ſo many Occaſions for his Cor ſo 


veniency, and that he may not be troubleſome to 
himſelf or others? 

Every one who knows, that Pumps and Foun: 
tains, and ſuch like Hydroſtatical Inſtruments ar 
only render'd uſeful by the Preſſure, that is by tht 
Gravitating and Expanſive Power of the Air, which 
by the Art of Man, has been applied thereto, wil 
be fully convinced of the Truth of this PropoliWm 
tion. ne! 

And thoſe who are ignorant of it, may conſide 
the Spout or Syringe, A B C, Tab. III. Fig. 3. ( 
which mention has been made above in Contempli 
tion VII. F. XI.) as a Barrel of a Pump ſtandin 
in the Water DCE; in which Pump, as wy 
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Air; there ſhewn, no Water will eyer aſcend, tho* you 


ſhould draw the Sucker F upwards, unleſs the Air 
G do gravitate upon the Water D E. Now that 
ity WM a Pump on this occaſion may be look'd upon as a 
„ as Ml kind of Syringe, is known to every Body. 


our Sgr. XL. The Air contains fermenting Humours in 
its Veſſels. 


Tur there are ſo many fermenting Liquors, 

ſuch as Beers, Wines, Cc. working in themſelves, 

5 uſed by ſeveral Nations for their Pleaſure, Re- 
treſhment, and other Ends, we ought thankfully to 
vices Wl confeſs to be owing to the Goodneſs of our Crea- 
this tor; who, by placing the Air upon this Globe, 
n'd ; and — it with a Gravitating and Elaſtick 
Senſe Faculty, cauſes thoſe Liquors to ſtay and remain 
ound within their Veſlels, which, without ſuch a Preſ- 
g an ſure of the Air, they would burſt to pieces, or run 

ſur· Mall out of the Mouth thereof: They that have a 
the mind ro make a Trial of it, let them take a Glaſs of 
o high our Common Beer, that has done Working, and is 
ſome Days old, let them place it in the Receiver of 
an Air-Pump, and exhauſting the Air, they will pre- 
ſently ſee it riſe and Froth, and run over the Brims 
of the Glaſs like Bottled Beer : But by letting in 
ts aa little Air again, it will preſently ſubſide, and 
eaſe Frothing and Working. 

To take no notice, that unleſs the Preſſure of the 
\irdid put a ſtop toſuch Working, the drink would 
Immediately loſe both its Strength and Agrecable- 
neſs, as every body knows that has taſted Beer 
after ſuch Working, whereby it is render'd as flat 
and inſipid as if it had ſtood a great while expoſed 
o the open Air. 

The good Wives ought likewiſe to be informed, 
hat without this Preſfare of the Air, no boiling 


he Water will ſtay in their Pots and Kettles. T — 
that 
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that the Water will run over and dilate itſelf almoſt 
like Gun- powder that is ſet on Fire. 


Sxcr. XII. Refraction and Twilight, or Break «f 
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that doubt thereof, let them ſer a little Tea cup 


full of hot Water under the Bell of an Air-Pump, 
then draw off the gravitating Air, and they will find 


Day. 


Now as moſt of the Effects we have already 
mention'd concerning the Air, are produced by 
the Gravity and Elaſticity thereof; altho', towards 
the Reſpiration of Living Creatures, towards fer- 
tilizing the Earth, and perhaps too towards the 
Nouriſhment of Plants, and other Matters which 
are brought to paſs by the Air, there ſeem like wiſe 
to be ſome other Faculties and Parts requiſite in the 
ſame ; I ſay, beſides all this, it does yet render one 
eminent piece of Service to the whole World, and 
that upon account of being compoſed of a fluid 
Matter, thicker than that which is above it, vi. 
that by the Refraction or Breaking the Rays of the 
Sun in the ſaid Air, the Twilights of Morning and 
Evening are produced ; whereby a clear — ful 
Day is prevented from being turned oftentimes in 
a very littie time into a Night as dark as Pitch in 
the Evening, and ſo again a dark Night from be- 
ing turned all at once into a bright Day, to the vi 
ſible Prejudice and Weakening the Eyes of Men, 
and all other Creatures; it being ſufficiently known 
ro all that have tried it, how troubleſome and in- 
convenient are ſuch great and ſudden Changes from 
thick Darkneſs to a ſtrong and clear Light. 

*Tis owing to this Property of the Air, that the 
Countries which lie near the Poles, during their 
long and diſmal Nights, do participate of the com- 
fortable Light of the Sun many Days before it 
riſes above the Horizon ; From hence it * 
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like wiſe, that thoſe Nations which lye far from the 
Poles, and in which the Sun daily Riſes and Sets, 
do diſcover ſooner, and are deprived later of the 
welcome Light of Day, which they therefore en- 
joy much longer than if there had been no ſuch 
thing as Air about this Globe of the Earth. 

To give the Reader ſome Notion thereof; Sup- 
poſe N ZS, to be the Globe of the Earth in Tab. 
XIV. Fig. 3. EW HT, the Air ſurrounding it, 
and E Y, the viſible Horizon of thoſe People that 
dwellat F : Now if there were not between the 
Air and the Sun A, ſuch a thick Matter as the Air 
itſelf, and the Ray of the Sun A H, falls upon it, 
the Mathematicians know, that it muſt be re- 
marked as falling upon the Line BC, which 
touches the Air at H, and conſequently upon the 
Air in this, having ſome Obliquity, as making 
with the ſame the Angle AH C. 

Now it has been ſhewn above, when we treat- 
ed about the Sight, in Contemplation XIII. That a 
Ray (Tab. X. Fig. 2.) coming upon a thicker Mat- 
ter, which is likewiſe tranſparent, does not run 
ſtreight forwards to D, but is inflected to the Per- 
pendicular GQ; and being bent or refracted at H, 
is diverted into another Courſe HF, ſo that in 
Tab. XIV. Fig. 3. this Ray of the Sun A H, by 
ſuch an Inflection, may reach the Eye of one that 
ſtands at F, whereas it would otherwiſe have paſ- 
ſed a great way above him at D. | | 

It is likewiſe plain by Optical Experiments, that 
2 Ray, according to the Right Line H F, falling 
upon the Eye, the Perſon that ſees, does always 
fancy to himſelf that the Obje& is in the Ray FH, 
for which reaſon, the Sun A being really under the 
Horizon EF Y, they that live at F, think that 
they ſee the ſame in the produced Line FH, that 
is at R, and above the Horizon. 


Now 
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Now that this is ſo, has been briefly ſheti 
above in Contemplation XII. Tab. X. Fig. 4. and 


from thence it may, in ſome manner, be compara- 
tively known how the Rays of the Sun, being re- 
fracted in the Morning and Evening Twilight, 
do enlighten the Earth, and cauſe us to ſee the Sun 
betore it be really Riſen, and after it is Set. 


SRC. XLII. Convictions from the foregoing Ob- 


ſervations. 


N ow can the unhappy Atheiſt fancy again, that 
this Property of the Air, with reſpe& to Light, is 
likewiſe produced accidentally ? Whereas he is ne- 
vertheleſs forced to acknowledge, that it is ſo great 
a Benefit to himſelf, and the reſt of the Inhabi- 
tants of the World, that in caſe he had the order- 
ing of it himſelf, he would think that the Advan- 
tage which he had acquired from this one Pro- 
perty of the Air, was alone worth the while to 
encompaſs the Earth with ſuch a Body. 


Sect. XLIII. The Gravity and Elaſticity of the 
: Air unknown to the Ancients, 

Brzror &[T quit this Subject, I cannot forbear ſay- 
ing ſomething very remarkable for the Comfort and 
Confirmation of ſuch as have not ſo far forgotten 
Gov, as to deny the Perfections and Attributes ot 
that adorable Being, by whom all things have been 
produced ; let ſuch therefore conſider,that the Gra 
vity and Elaſticity too of the Air, are new Diſco 
veries, being accordingly term'd by the Gentlemen 
of the Royal French Academy, in their Hiſtory fir 
the Tear 1702, the firſt Diſcoveries made by Modern Phi 
leſophy about the Nature of Light, That they iy un- 

- own 
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perfect Secret, even to the moſt Learned Phi- 
loſophers, till the laſt Age. For they, and all 
he Ancients, look'd upon the Air to be a light 
Body, which would aſcend of itſelf, at leaſt, that 
it was without Gravity or Weight, to ſpeak of that 
Property in the firſt Place ; till in the laſt Age, the 
nvention of Barometers, together with the ſubſe- 
quent Experiments made by the Air-Pump, Fire, 
and otherwiſe, did furniſh us with undeniable 
Proofs, that the Air 1s a heavy Body, and that we 


be are able to compute the Weight thereof. Add 
« ne. eo this, that the Barometer, (che firſt Inſtrument 
rear hat has given Men a Notion of this Gravity of 
Aab. be Air) was not diſcover'd either by the Study or 
-der. WF <n<trating Judgment of the Inventer, Torricellius, 


ho had not this in his View by any Means; but 
to ule the Words of Mr. de Stair, Phyfiolog. Expl. 


Providence in the Year 1643, and as to him, en- 
Irely beyond his Expectation. 
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known for ſo many Thouſand Years to the moſt 
diligent Enquizers into Nature, and continued 


IX. Set. 41.) was revealed by the Divine 
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CONTEMPLATION XVIII. 
Of METEORS. | 


EFORE we take leave of the Air, it ſeems 

requiſite to ſay ſomething concerning Meteors; 
ſuch as the Chuds, Miſts or Fogs, Wind, Rain, 
Thunder, Lightening, &c. ; foraſmuch as an infinite 
Number of Wonders have at all times appeared 
therein ; and the Almighty has thereby, in a par- 
ticular manner manifeſted his Tremendous Power 
and Greatneſs many times to thoſe, who as faras 


them to own it with Fear and Trembling : Yet 
foraſmuch as the ſame are moſtly placed out of 
the reach of ſuch Experiments as might ſerve either 
to make a juſt Enquiry into all the Cauſes thereof; 


or even to try the Certainty of ſome probable Opi- 
nions concerning them; Humane Knowledge 
does not extend itſelf far enough in theſe Matters 
to be able to ſay with ſufficient Certainty, how 
they are produced, and how they operate. : 
Szcr. II. The Air is a Menſtruum or Diſſolvin i 
| Fluid. 5 
Tu is ſeems however to be true, that the ſur- . 
rounding Air has the ſame Power and Effects up- 


on many Bodies, as that which the Chymiſts cal 
a Menſtruum or Diſſolving Liquor; upon which i! 
operates after the ſame manner as Brandy, 7 in- 

| CE; 
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ſtance, upon Spices put into it, out of which it 
extracts ſome of the Parts and incorporates them 
with ities” co Oe e 


Srcr. III. The Air is impregnated with great variety 
| of Particles. Ar 


Tavs we ſee, that all the EMuvia or Exhala- 
tions of ſuch an infinite number of Bodies; that all 


the Scents ; whether of ſweet or ſtinking Bodies; 


the Smoak and Steam of things that are burnt or 
putrified, the Vapors and Fogs ariſing from ſo 
many Seas, Rivers, Lakes, Ponds, and other Wa- 
ters ; the Particles of Fire-from ſo many Flames, 
of Nitrous and Sulphureous, of Acid and of Alca- 


line Bodies, or of both of them fermented toge- 


ther; in a word, whatever they call Volatile, and 
which being exhaled can aſcend, are all mixed 
with the Air, and collected in the ſame, as in a 
common Magazine or Ware-Houſe. Add to all 
theſe the Rays and Light of the Sun, that move 
with ſo unconceivable a Swiftneſs, as we ſhall ſhow 
hereafter, and which are reverberated, or do re- 
bound back into the Air in infinite Streams and 
Numbers. To ſay nothing of the Planets and 
fix'd Stars, which how little Effect ſoever they 
may be ſuppoſed to produce by reaſon of their vaſt 
Diſtance, yet, ſince theſe Heavenly Bodies are 
ſcen thro? the Air, and the Rays are tranſmitted 
with a prodigious Velocity quite thro' it down to 
us, we have reaſon enough not to paſs them by 
in ſilence. To reckon every thing would be im- 
poſſible, and they who are never ſo little conver- 
ſant in the Experiments of Natural Philoſophy, 
will readily agree to this mixture of an infinite 
number of different Particles. 


Bb Szcr. 


' 
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Sec r. IV. The fame proved in Sulphureogs Particle, 
4 I?" 

T Har we may give an imperfect Sketch there- 
of, to ſuch as are Ignorant and Unexperienced; 
and paſſing by thoſe EfMuvyia or Vapors that riſ: 
from Water, as being too common, that Sulphu- 
veous Particles gre mixed with the Air, may ap- 
pear from the Scent or Smell of Brimſtone that at- 
tends Lightening ſometimes ; beſides that, ſeve- 
ral Accounts teach us, that they aſcend from the 
Volcano s or Burning Mountains in yaſt Number, 
into which they are diflolved by the means of 
Subterraneous Fires, after the ſame manner as 1 
is done in Chymical Operations: And this is alſo 
Plain from hence, that even here in our Watt) 
— there are Pits or Wells over which if you 
hold a Candle, the Air will immediately be kind- 
led, inſomuch, that whole Houſes have been cot- 
ſumed by the like means; and not long ſince, 
Perſon was miſerably Burnt in that Country which 
we call the Beemfter in North-Hofjand, which is no- 
thing but a drained 'Mcer or Lake. | 


Ss cr. V. De like Mixture with Particles of Fire 


Tuar Fire mingles itſelf with Air, appears by 
many Experiments, ſuch as Lightenings, as alſo 
«that Matter, whichthe Chymiſts call a Phoſphorus, 
which having lain many Tears under Water, and 
being taken out from thence, immediately ſhines in 
the Dark; and with the leaſt Warmth (even 4 
{mall that it can hardly be called hot) it will bum 
fo, as not to be extinguiſhed. Such a Phoſphorus 1 
diſtilled from Humane Urine, after it has ſtood ſo 
long in the Air till it is corrupted : And ſome 
who have tryed it ſay, that in caſe ſuch Urine 
can be kept where no Air can come at it, = 

WI 
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withſtanding it be ſo Chymicall J, itwill- 
neither Shine nor Burn. 3 


Szcr. VI. Akali's end Acids mined with li 


T # ar Volatile and Alcaline Salts, ſuch as thoſe 
that are extracted from Soot, Harts-horn, c. are 
diſſolved in the Air, is well known to thoſe who 
have ſmelt of the ſame, and have often learned to 
their Coſt, that ſuch Salts are in no wiſe to be pra- 
ſerved long; and Glaſs Phials filled with theſe Vo- 
latile Salts, and not well ftop'd, have frequently 
been found quite empty, or at leaſt have | 
a good Part of them. The ſame has been obſerved 
as to Acid Liquors, by the ſower Smell that ex- 
hales from them, ſuch as Vinegar and other things : 
Inſomuch, that if you ſet any Acids under a Cop- 
per or Braſs Plate, the Vapors that exhale from 
them, and mingle themſelves with Air, will eat 
thro' ſuch Plates, and turn them into a Spaniſþ 
Green, Moreover, in diſtilling Spirits of Salt- 
petre, which cames oyer without any Water, we 
knows that all the Stopples that are uſed to the 
Phials that contain em, are corroded by the Par- 
ticles that aſcend into the Air; and that the ſaid 
Spirits being put into an open Bottle, do frequent- 
ly emit viſible Effluvia. 


Sect, VII. Burning Spirits and Oyls mix themſelves 
with the Air. . 


Tus Air is likewiſe impregnated with Bury 
ing Spirits. This is known to every Body that has 
warmed good Brandy, and held a burning __ or 
Candle near the Steams of it; of which thoſe that 
are in the Air are immediatly kindled. The ſame 
Experiment is made by the Chymiſts in their Diſtil- 
lations, when they try —_ their Lutums (that — 
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the Matter which they apply to the Joints of their 
Veſſels) are as cloſe as they ſhould be; for if on: 
holds a Candle to them, and any of the Effluvia com 
out, thoſe that paſs into the Air thro' the Lutun, iſ 
will immediately take Fire. 

Oils themſelves will mingle with the Air 
Wherefore, to ſay nothing of Train-Oil, which 
can be ſmelt ſo far off (foraſmuch as ſome may 
doubt whether they be the oleaginous Parts them 
ſelves that affect our Noſtrils) let any one take 
Oil of Olives mingled with Salt, and diſtil it with 
a glowing Iron Pot, upon which there is an Irot 
Helm, with an Orifice or Hole at the Top, ſo u 
it may be ſhut with an Iron Cover, he will find 
when the Cover is taken off, in order to take ſome 
of that Matter with an Iron Ladle out of the Pot, 
and to put freſh therein, that the Steams (which 
being drawn over into the Recipient, do there make 
what they call an Ol/eum Philoſophorum) as ſoon u 
they come into the Air, flame out, and ſo com 
tinue till the Orifice of the Helm be again cloſed, 


Ster. VIII. Other Particles do likewiſe mix then 
ſelves with Air. 


AN infinite Number of other Particles, beſide 
thoſe of which we have given Inſtances above, art 
found to incorporate themſelves with the Air, 2 
with a common Menſtruum or Diſſolvent, accor- 
dingly it is obſerv'd by Varenius, in his Geograph, 
(Lib. l. Cap. XIX.$.41.) that when the Spices in the 
Indian Iſlands are ripe, the Seamen know it by 
the Smell thereof, at the Diſtance of three or fou 
Leagues: That in the Iſlands named the Axon 
the Air is impregnated with ſo many Acid Par 
_ ticles, that it corrodes even the Iron and Stones d 
Houſes, in ſuch a manner, as to reduce them to Dull in 
in a little time: Whereas, on the contrary, in tie ou 

Province 
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theit province of Chili in America, the Air is ſo ſoft, and 
one that tho” one put up a Sword without cleaning it 
come into the Scabbard, there will never be found an 
utun Ruſt upon it. They that would be further inform- 
ed upon this Subject, may conſult the Author in 
Air. WY the place we have quoted. 


which | | | 

may SEC. IX. Many Particles preſerve their Properties 
* | in the Air. 

take 


- with ArrEA all this, no body I think will ſcruple 
Iron to acknowledge the Air to be a Menſtruum im- 
ſo a MY pregnated with an infinite Number of Particles; 

1 find only it ſeems neceſſary before we proceed, to ſhe w, 
ſom Fr, That the EMuvia of ſuch a great Number of 

e Pot MW ſolid and fluid Matters, tho' diflolv'd in the Air, 
which may yet preſerve the ſame Properties which they 
make had before they were mingled therewith, They 
yon 4» Mchat deſire ſufficient Inſtances thereof, may ſee what 
that great Naturaliſt, Mr. Robert Boyle, has writ 
about them in his Diſcourſe on the determinate Na- 
ture of Effluviums, This however has been ex- 
perimentally obſerved, firſt in fluid Matters from 
2 great many Diſtillations of Waters, of Burning 
Spirits, of Acid Spirits, of Spirits that have Vo- 
latile Salts in them, of Quickſilver, and almoſt all 
ſuch like Liquors, which evaporating in the Air 
by Warmth, do therein ſo very much maintain their 
own Figure, that being admitted into a Recipi- 
ent, and turned again into a Liquid Matter, al- 
moſt all of them yield the ſame Fluid of which 
they were compoſed before they were mingled with 
the Air. 

The ſame may likewiſe be obſerv'd in many ſo- 
lid Bodies, which the Chymiſts do raiſe, or (as 
they Phraſe it) ſublimate by Fire. Thus, accord- 
ing to the Report of the aforeſaid Mr. Boyle, who 
ought never to be named but with Reſpect, Sul- 
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bur, Camphire, Benjoin, Sal- Armoniac, and even 
4 Metal as heavy as 15. may be ſublimated and 
mix d with the Air by the leat of Fire; and 
Parts thereof may be again changed into a ſoli 
Body, with the ſame Properties it had before. 
And let no Man imagite that we. draw out this 
23 far, becauſe they are not ſenſible of 
ſuch a Heat, or of ſuch Fires in theſe Climate, 
as might ſeem ſufficient to diſſolve theſe Bodies, 
and to cauſe them to evaporate into the Air, to 
perform which, ſo intenſe; a Heat is required in 
Chymiſtry : For whoever has read any thing con- 
cerning the Subterraneous Fires that ſhew them 
ſelves in burning Mountains, and with how much 
Sulphur, Abet, and other Matters, they have ob 
ten filled the Air, even at the remoteſt Places, will 
fad os there is not the leaſt room to doubt 
ereof. 


Sxcr. X. The afmementin'd variw Paris, h 
their Operating upon each other produce 
| Hholſome and Unwholſome Al 


74. 


FRN OM what we have ſhewn already, it wil 
follow, Secondly, that he who knows how vari- 
otiſty and powerfully theſe Particles, floating in the 
Air, do operate upon each other, will eaſily con- 
ceive, that from the different ConjunRions and Se- 
parations thereof, different ities of the Air 
does likewiſe reſult, Inſomuch, that ſome of the 
Parts . wholly Innocent in their own Nara, 
by their Conjun&ion and Mixture with each othet, 
may become hurtful and even fatal ; and ſo on the 
contrary, thoſe that are Prejudicial likewiſe 
become Healthful, and thus in many s they 
may undergo- many Changes. 


810 
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Stct, XI, and XII. Severaf Experiments hereef. 

Ty vs we ſes (to give an Inflance of what w. 
have afferted) rhar che Spirit of Common Salt an 
Meventy, tieicfier of which are poiſenous alone, 
being ſublimiared by Fire, are united in the Ait 
and then become fack à deadly Poiſon (to which 
they afually give the Name of Sublimate) that if it 
do not exceed Arſenic of Ratibatie itſelf, it may be 
counted at leaſt as fatal. We hall not here 
enquite, Whether what has been obſerved by Die- 
merbroek, de Peſte, Lib. II. Cap. 3. might be ſup- 
poſed to have happen'd after ſuch a manner, 
namely, that the Fumes of wy with which Lin- 
nen was waſhed, - night have brought tñe Plague 
into the Honfes of Mmeguen, and have rendet᷑ d 
the Air of that Town contagious, tho' it is well 
known that the Ingredients of which that Mat- 
ter is compoſed, have nothing Peſtilential in them. 
This is hardly to be doubted, that when the 
Subtetraneous Fires in the Times of Earthquakes 
have filled the Air with many Exhalations, thoſe 
Exhalations themſelves, or their Uni6n and Co-ope- 
ration upon other Particles of the Air, have often 
produced Contagious and other Epidemical Di- 
ſtempers. 

Thus we alſo fee that great and pernicious Poi- 
ſons floating in the Air, being joined to other Mat- 
ters, do thereby loſe their pertiicious Qualities. 
And the Chymiſts know very well, that how often 
ſoever the aforemention'd Sublimate is exhal'd or 
raiſed up into the Air, it wilt ſtill remain a deadly: 
Poiſon : Bur if one take an equal Weight of Salt of 
Tartar, and mix it therewith, and then evaporate. 
both together, their Parts will unite themſelves in the 
Ait, and tofing their poifonous Faculty, will produce 
a Medicine called Mercurius Dulcis, which is very 

| B b 4 good 
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ood in many Caſes. Some aſcribe it to the ſame 
Cauſe, that the Plague ceaſes, at Grand Cairo as 
ſoon as the River Nile begins to ſwell; ſo that where- 
as the very Day before there might die 300 Per- 
ſons, the very next Day there would not perhaps 
die one, according to the Relation in Sandy's 
Travels, Lib. Il. The abovemention'd Mr. Boyle 
confirms the ſame by many Inſtances. | 

That Gentleman 85 likewiſe taught us Expe· 
rimentally, that fluid Bodies may be changed into 
ſolid in the Air; vis. by putting the Spirit of cor- 
rupted or fermented Urin to Brandy, which | has 
not been entirely ſeparated from its Water, and 
ſetting it over the Flame of a Lamp, or ſome other 
more gentle Heat, that the Fumes aſcending from 
| thence are turned into a ſolid Body in the Air, ap- 
pearing at the Top of the Glaſs, like a fine white 
Sublimate, notwithſtanding, that before the Diſtib 
lation, each of them were a liquid Matter. 

It is not our Deſign in this place to enquire {6 
ſtrictly, Whether the aboyemention'd Phænomena 
at Nimeguen and Cairo, were rather ta be aſcribed 
to a Precipitatipn or Coagulation, which ſome of the 
aſcending Particles might produce in the Air ; but 
that ſomething of the like Nature may happen in the 
Air, whether by Conjunction or Separation, ſeems 
to be maintainable in ſome manner, from the Ob- 
ſervation of the Profeſſor &hagt, at the time of the 
Sickneſs at Leyden, of which mention has been 
made before in Contemplation VII. and that which 
has been related to me by a curious and obſerving 
Gentleman, ſeems to confirm the ſaid Opinion, 
which he fays was commonly known to all the 
Inhabitants of London at that time, namely, that 
in the dreadful Peſtilence of the Year 1665, thoſe 
Coffee-houſes that were continually filled with the 
Smoak of Tobacco were almoſt the only places that 
eſcaped the Infection. WE 
= 1 hal 
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1 ſhall not pretend to determine, whether what 
we have juſt now mention'd, muſt be underſtood 
to happen after the ſame manner, as when' a good 
quantity of Sublimate is diſſolved in Water, and 
when into the ſame Liquor, which is very poiſon- 


ous, Salt of Tartar likewiſe diſſolved in Water is 


poured into it, ſo long, till a reddiſh Powder is 
produced and ſinks down to the Bottom, or, ac- 
cording to the Chymical Term, is precipitated; after 
which it will appear, that by the Operation of 
theſe two Matters upon each other, all the Poiſon 
of the Sublimate will be done away : Or, whether 
ir may be ſuppoſed to happen in Conformity to 
that other Experiment, and the Conſequences there- 
of, in making of Mercurius Dulcis, as has been ob- 


ſerved above. Our main Deſign in all this, has 


been only to ſhew, that upon conſidering the whole 
Matter, we ought to ſuppoſe this Globe of Earth; 
with its ſurrounding Air, not only to be a Mathe- 
matical Machine, which may be proved by other 
Experiments, but moreover as a great Chymical La- 
boratory, in which the Air repreſents a Recipient, 
in which thouſands of Kinds and Differences of 
exhaling Particles are colle&ed, either by Subterra- 
neous Fires, by the Heat of the Sun, or by ſome 
other Cauſes : Or otherwiſe, as a Menſtruum and 
Diſſolvent, which being poured out upon innu- 
merable Matters, extracts and unites to it ſelf va- 
rious Particles from each of them': And thoſe Par- 
ticles being mingled with the Air, may variouſly 
operate upon each other, according to their diffe- 


rent Natures and Properties. 


SECT. 
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Ste e. XII. Curbic lbb fun he — Ob-" 


Bzxrofty we proceed any further, in caſe any 
body, be he who he will, chat has fornied a jolt 
Notiom of this Conſtitition of the Air from whit 
has been faid already; and that knows what at 
infinite Number, not only of the ſame; but even & 
different Kinds of Particles, de occut in the Air 
after how many vations marmers they unite with 
each other; how from their Conjunctien, ſtom 
their Diviſion or Separation, and other wiſe, ſo 
many pernicious and fatal, as well as whoſſonte and 
uſeful Effects may refult ; I fay; if Befides All this, 
he is affared, that without Air neither Antitrals 
wilt live, nor Plants gtow; Can fre fit down euſie 
ufider 4 Perſwaſion, that all things do thus come 
to paſs either by Chance, or by Mechanic Cats 
fes, entirely ignorant of whit they ate doing, 466 
without any Wiſdom or Deſigu? And thet with- 
out an infinite ovet-raling Power and Providence, 
this teal Cha, of confuſed Miſk-mafh, ſubject to 
ſuch an unſpeakable number of Alterations, by the 
multitude and difagreeing Properties ef its Pitts; 
evuld have been adapted foe. ſo long 4 Time, 38d 
Kill continue ſo, to preſetve alive fo many thor: 
Animals and Plants, and te furniſh alf that 1s pat 
ticularly neceſſary to every one of them, with 0 
vaſt a variety? And, can he imagite, that it i 
to be aſcribed to an thing but a Divine Dire&tion; 
ſurpaſſing all underſtanding; that thefe things 6 
not fall into the utmoſt Confuſion ? Yea, can he 
poſlibly, with all. his Wiſdom, form any juſt Idea 
thereof ? How from ſuch a confuſed Mixture of all 
kinds of things as the Air is, and among which 
many indeed are ſerviceable and uſeful, but like- 
wife many others, .both prejudicial and even con- 
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ragious and Fatal; I ſuy, that each requiſite Par- 


ticle can diſcharge its Function in its Place, and 
all the bad ones be prevented from doing Harm ; 
were it not that the Supreme Will of our Adorable 
Ruler did herein exert its Wiſdom and Power. 


$267. XIV. The Bwviftitry and tifpidily of the 
Air very Ufeful. | 


T 1x aforefaid Wiſdom and Goodneſs of G 65 
has often eccurr'd to me with great Aftoniſhment, 
when I confider'd, that he has been pteafed to 
ſubje& to out Senſe of Seeitig, Ns, nur, Lan, 
Sun, Moon, Siars, and almoſt all other Credtures, 
excepting only the Air, which tho we can feet 
well enough in Winds, and other Caſes, yet he 
has thought fit to. render inviſible to us. And 
yet, how does almoſt every Man tremble when 
he ſees the Vapors and other active Particles theres 
in, gather'd together in dark Clonds, and threats 
ning us with Thunder and Lightening, with Storms 
and Tempeſts ? 0 | 

Again, If any one fond be obliged to drink 
the Waters of Fus and Mare, of  Ditcher and 
Kennels, mixt with Dirt and Naftineſs, tho per- 
haps not othetwiſe Pornicious, how loathſome 
would it appear to him > Or if he ſhonld meet in 
it any of the Saum of Serpricts or Toads, tho there 
were not enough thereof ro Poiſon him, yet with 
how much Feat and Terror would he take the Cup 
into his Hands? And what Pains would he take 
to ſeparate what was Pure and Wholſome from 
this dreddfat Compoſition > Now, if in the ſame 
manner, all the Filthineſs that is te be found in 
the Air, all the exhaliag Partictes, from foul and 
naſty Places, all the Vapors from flinking Puddles, 
or from rotten Cartion, or dead Carkaſſes, all the 
aſcending Steems front poiſonous Minerals, and 

contagious 
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contagious Animals or Plants, all the diſagreeable 


whateyerelſe of other Infections in the Air might be 
added hereto: I ſay, if all things were ſet before his 
Eyes in the ſame manner, would he not loath and 
nauſeate the very ſight of them? The ſame would 
certainly befat him, if he were capable of ſeeing 
with his Eyes, the Air that he muſt conſtantly 
breath, filled with ſo many impure and unwholſome 
Particles; would he not live in a continual fear of 
being poiſon'd by them? Would he not employ all 
the Powers of his Mind, even till he was tired, 
to find, if it were poſſible, among ſuch a loath- 
ſome heap of diſagreeable Things, ſomething that 
was clean and could be ſuckt in without Nauſeat- 


ing? Should we not ſee the Rich Men offering 


more Money for Places where the Air was pure 
and wholſome, than they now beſtow for Stately 
Houſes and Country Seats? Now it has pleaſed 
the gracious Director of all things ſo carefully to 
provide againſt theſe Inconveniencies, (that what 
befalls us every moment of our- whole Lives, 
namely the Inſpiration and Expiration of Air, might 
be performed with Pleaſure, or, at leaſt, without 
producing in us any diſagreeable Senſations, 
as to render inviſible tous, that Air which 
would - otherwiſe ſer before our Eyes a perpetual 
Swarm of deteſtable Objects; and by this means 
only (tho' they ſhould-not; be dangerous to our 
Health or Life) releaſe us from inceſſant Cares 
and Fears, of drawing into the Lungs by the Mouth 
and Wind-pipe ſuch a quantity of odious Things. 
The like Averſion and Dread of ſo many Particles 
floating in the Air would befal us, but in a much 


higher Degree, if they ſhould become ſenſible to 


our Taſt. Ought not then every Man to acknow- 
ledge his Obligations to the Wiſdem and Mercy 
of the great Ruler of this World? Who, — 
2 — can 


The Religious Philoſopher. 427 
cauſes us to Hear this compounded Air in Flutes 
and Organs, to Feel it in Winds and Storms, and to 
Smell it too in many Caſes; yet, that he might not 
make us miſerable, has form'd it after ſuch a man- 
ner, that notwithſtanding its being impregnated 
and laden with ſuch a diverſity of Parts, it can be 
neither ſeen nor taſted, except in ſome particular 
and very rare Caſes ; by which an Atheiſt may 
be convinced, that he who brings this about, does 
it of his free Will and Pleaſure; but by no means 
can it be ſaid to be thus order'd by neceſſary Con- 
ſequences, and much leſs by Chance. According- 
ly we find, for inſtance, that when an Apothecary 
has pounded a good quantity of Ales, and that 
the fineſt Parts thereof fly up and mingle them- 
ſelves with the Air, their Bitterneſs diſcovers it- 
ſelf to the Taſt of thoſe that ſuck in that Air: And 
to ſhew, that the Air is likewiſe in its own. Na- 
ture viſible, we need only compreſs a good quan- 
tity thereof together in an Air Pump, and then 
let it out again as quick as we can, and it will 
Ws ſhew it ſelf to our Eyes like a Fog or 
Miſt. 


Sect. XV. The Obſervation of Meteors reſumed. 


Bur to return to the Meteors ; If we ſhould at- 
tempt to ſhew the Cauſes thereof fully and clear» 
ly, we muſt do it by a number of Natural and 
Chymical Experiments, which might be render'd 
Analogous and Uniform to the ſame in Little ; 
but this would engage us in too large a Field ; we 
ſhall however produce ſome few, to ſhew how the 
ſame are generated in the Air, without pretending 
that they may not come to paſs many other ways ; 
for as ſome of theſe that are now known to us 
were hid from the Ancients, ſo perhaps ſome may 
be diſcover'd by our Poſterity, of which we are 


hitherto ignorant.  Sncr.. 
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Szer. XVI, and XVII. Mits and Foge produced 
by nam Exhelations, and by the Rureſaction of the 
Air, ſbeum experimentally, 


To fay ſomething firſt of Mis and Fogs : It js 
lain ftom what has been ſaid, that unſpeakable 

umbers of Watry Vapors, and other Exhalations, 
go mages themſelves with Air, by which they rear 
der jt Thick and Untranſparent or Dark: As firit, 
when they ariſe in too great a Quantity, and are 
ſo cloſely compreſſed together, as to fill the Air, 
and to obſtruct a free Paſſage of Light. Ja the 
ſame manner we ſee in Chambers, where the 
Smoak does not go directly up the Chimney, 28 
alſo by the thick dreems of boiling Water in Ket- 
tles, the Air render d in ſome manner Untranſpsy 
rent and Foggy : The ſame happens by the nume- 
rous Vapors that griſe in the Cold Weather in 
Winter, and here in Holland, upon the Breaking 
and Opening the Ice. „ 

The ſecond way of producing Fogs and Vapors 
is, when the Air is more rarified than uſual, and 
thereupon becoming lighter, is no longer able to 
balance the more heavy Watry Vapors, and to 
keep them floating in its own Region. A plain 
inſtance thereof we may {ce in Tab. XIV. Fig. 5, by 
making the Water ſpring out of the Glaſs Globe 
AB, from whence the Air was firſt exhauſted (as 
has been ſhewn before on another Account in Cox 
templatian XVII.) and then faſtening or ſcrewing it 
on to the Air-Pump at D; ſo that the very (mal 
quantity of Air that remained in jt at 8, will ap- 

ear above the Water NPR ; after which the 
Pomp being exhauſted, the Cocks E and K muſt 

be open d; by which means the Air, which at $, 

gravitated upon the Water N P, meeting with no 

Reſiſtance, will drive it down towards the Faun 
| : an 
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that is in it will be likewiſe more expanded gr 
rarified. Now, as it does allo become lghger 
thereby, the Watry Vapors in it will fink down, 
and produce a viſible and whitiſh Fog in the Globe, 
and many times little Clouds, exactly mimicki 
thoſe that we ſee in the open Air. But theſe Mi 
and Clouds upon the Re-admiſſion of the Air 

WR, thro* the Water, and, by the Encreaſe at 

mpreſſion of the Aix at 8, do immediately diſ- 
appear again, and the ſaid Air at 8, as ſoon re- 
covers its former Tranſparengy ; and ſo toties qup- 
ties, becomes Foggy and Clopdy when it has an 
Opportunity of dilating itſelf, and of farcing the 
Water out of the Globe, upon exhauſting the Air; 
and again becomes clear and tranſparent, upon the 
letting in of freſh Air. 


SzcT. VIII. Refleftions and Obſervations aun 
the ſame. 


W x have made theſe Experiments very frequent- 
ly, and from thence obſerved 3 Firſt, that theſe 
Vapors, when the Air appeared heavy in a Baro- 
meter, were not ſeen at the firſt Pumping, nor 
did ſhew themſelves ſooner, till after ſome Ex- 
panſions of the included Air it became lighter and 
thinner. Secondly, This Experiment did not ſuc- 
ceed well when the Water and Air were cool ; 
probably, becauſe there were not Watry Vapors 
enough mixed with the Air: Wherefore hot Wa- 
ter, in a little Glaſs Veſſel (Tab. XIV. Fig. 45 
MN, being placed under the Kell, preſently fill'd 
the Air with the Steams which exhaled from it, 
ar upon the admiſſion of freſh Air, vaniſhed as 

efore. 5 

It was likewiſe obſerved at another time, that 

no Miſt appearing in the Glaſs Globe in cold 
Weather 


and [6 the Space AN P, becoming larger, the Air 
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Weather, upon making a Fire in the Room, and 
the Air in a Thermometer ſhewing itſelf warmer, 
we rene wed our Pumping a little while after, and 
the Fogg became immediatiy vifible' Thirdly, We 
found likewiſe, that the Mi Which had been thus 
produced in the Glaſs, ſübſided by degrees, abd 
the Glaſs became clearer,” Wildt admitting freſh 
Air into ir; As alſo; Fourthly, That theſe . 
lerring in freſh Air upon them, and by the Wi 
which the ſame produced, being pit. inrs Motion, 
occaſion'd an a — Re; prele tation of the irre- 
gular Courſe of tlie chu. fn the Air An the time 
0 Storms and Thmpeſti.” 

I have relatyd rhis Experiment ſomething" the 
more particularly, becauſe it did not always ſuc 
ceed, and foraſmuch it ſeem'd to give us a 'great 
deal of Light into the Nature of Mis and Cloud. 

No that the Natural Miſts, ahd Foggs, and 
Clouds are of the ſame kind with theſe Artificial 
ones, ſeems dedutible from hence; that moſt com- 
monly when the Air loſes its Clearneſs, and be- 
comes more dark and obſcure, the Mercury inthe 
Barometers deſcends, and ſhews thereby, that the 
Air 1 is become lighter. 

IT have like wolſe often obſerved with Aſtoniſh- 
ment, that when the- Air appeared clear all above 
and round about us, in a very ſhort while after, 
the whole Heavens grew dark and were cover 
over with Clouds. Whether this may be deduced 
from a ſudden thinning of the Air (becauſe | we 
Ehow of no other Reaſon beſides, that in ſo little 
à ſpace of time can operate ſo quick over the 
whole Face of the Heavens) I leave to others 
The Barometer may * therewith, * 


- * ow 3 wo 9 


- . N - -. — * ” 
* 

E 

4 N . . 2 * 4 
ay ”- PRC: 2 . 
| E Ch 
5 * # * ; of 
gf © * N - * * 3 „ * - 


| The Religious Philoſaphey. 431 


Sect. XIX. An Experiment to prove, that Miſt. 
and Fogs may be produced by E fforveſcenges. 


7hirdy, Another manner by which the Air may 


and , im 
„And be render'd Foggy, will appear by an Experiment 
treſh made with bid little Glaſles or Phials containin 
ts. an Ounce each; one bf whith being almoſt fled 

10% Bl with the Spirit of Sak-Petre, or Agudfortis, or elſe 

7 with the Spirit of common Salt, and t'other with 
ire. chat of Sal Armomac; put the Mouths of both the 

time Bottles near to each other, and you will find, that 

al the Exhalations of both being mingled in the Air, 
B due win produce a viſible Smoak or Miſt, which, if 
8 ſuc- the Bottles be placed far enough aſunder, cannot 
Mu be obſerved in either of them. 


Now that this way of Eferveſcence, as the Chy- 
miſts call it, is brought about by the reciprocal 
tificil BY Action of their Particles in the Air, will be readily 
t cotti- ¶ ano wed by any one that ever ſaw the Efferveſcence 


nd de · ¶ or Fermentation that is cauſed by pouring one of 
in the theſe Liquors upon the other. 

hat the ed. 

Qonih Sz cr, XX. An Experiment proving the like Effect 
2 by Precipitations or Separations, & 

e after Fourthly, W x learn another way from Chymiſtiy 
covers Nof turning clear and tranſparent Liquors oftentimes 


into a thick and troubled Matter, by Separation or 
Precipitation: Thus Sublimate or Vitriol diſſolved 


ſo little Win Water, and filtrated thro a Paper, dots yield a 
ver the lear Liquor; but pour into it either Salt of Tar- 
others ar or Poraſh, likewiſe: diluted in Water, both' of 
th. hich are tranſparent, and'you will preſently ſee 


* 


ome Parts of the firſt Liquor precipitated or ſepa- 
ated from the reſt, b which means the Liquors 
vill loſe their Clearneſs, anfl be changed into a dark 
nd thick Subſtance. i 

Vor. II. Cc Whe- 


a 
A 1 
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Whether this has alſo place in ſome of thoſe that 
Pepple call Sinking Fogs, 1 ſhall not enquire any 
farther here; this is certain, that thoſe Stenches 
have often 4 great affinity with that which we 
diſcover in making Milk of Sulphyr, or the, Gulder 
Sulphur from Antimon y 

To prepare, the laſt, they uſe to boil; in o Water 
the Snails of the. Regulus: of Antimony, or (as the 
Chymiſts have it) the Sulphur thereof niingled 
with Salt of Tartar in the Fire, and to filtrate the 
ſame thro'.a. Paper, ſo that there proceeds from it 
a clear Liquor of a reddiſh Colour, without 
any Smell; but putting. in ſome drops of Vinegar, 
a grievous Stench ariſes from it, _ the Liquors 
become thick and untranſparent ; until there ſub- 
ſides from it an Orange Colour and Yetlowif 
Powder, which is the Golden Powder, ' and ther 
both the Liquors become clear again. 

I have often thought with my ſelf, whade 
there were not ſomething like this in the Air, 
which by way of Precipitation might produce 
thoſe Stinking Fogs ; Zirſt, by reaſon of the like- 
neſs of the Scent ; and Secondly, becauſe J have 
oftentimes obſerv'd, upon the Days ſucceeding 
theſe Fogs, a Reddiſh or Orange Colour Scum, 
very like that of the above - mention d Golden Sul 
phur, upon Standing Waters; which before thoſe 
Fogs happen'd, were not to be found there. Bu 
1 — all this to further Enquiries. l 

180 177 


SB CT. XXI. Foge ave Chuds. ** 


Ar TER having treated of Foggy and Mid 
Airs, it does not ſeem neceſſary to ſay any thing 
more about Clouds; - becauſe it is very credible, 
that what we call here below Miſts and Fog 
when raiſed up higher in the Air, do compoſe hc 
Marter of C: Suge, ; inſomuch that a Cloud is 2 
thing 


* . 
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thing but an exalted Fog; now that this is ſome- 
thing more than a bare Suppoſition, appears from 
Experimental Trials made by many People, who 
having climbed up high Mountains; met with 
thick Fogs in their way ; but when they were ar- 
rived to the Top, they obſerved the ſame floating 
under them like great and whire Clouds. FYarenus 
gives us a particular Relation thereof in his Geo- 
graphy, Lib. I. cap. 19. H. 41. 1558 | 

The ſame is aſſerted by that great Examiner of 
Nature, Mr Mariotte, in his Diſcourfe Du Move- 
ment des Eaux. p. 19. That climbing up a Moun- 


tain, he found himſelf at one place in the middle 


of a Fog, which whilſt he was below at the Foot 
of the (ame Mountain, appear'd to him like 4 
Cloud. . W 224 OY 
Another common Experiment .may be made, 
when the Gunners are trying their Cannon, by 
diſcharging ſeveral Pieces at once : Now every one 
knows that the Smoak thereof ſeems to thoſe that 
are under it like a Miſt in the Air; and ſo it ap- 
peared ro me and others thar were in the Boat 
with me, between Amſterdam and  Buikſlot, like 4 
black Cloud driving ſoftly on; eſpecially, after 
it was carried by a gentle Wind, that did not ſcat- 
ter it, to a good diſtance from the place where it 
was diſcharged, and raiſed up higher in the Air; 
So that likewiſe ſeems deducible from hence, that 
it is not always Watry Vapours, but al ſo other Par- 
ticles and Exhalations of which the Clouds are 
compoſed : Concerning which, as alſo of the Rains 
and Dews proceeding from the ſame, and other 
Meteors properly belonging to Water, ſomething 
more fubſervient to our Deſign ſhall be mention'd 


— in our C ontemplation upon Water. To pro- 
ceed, 


Ce 2 | SECA. 
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ster XXII. Wind 2 ebe, and Can 
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| Auen 6 the moſt. common, but not the. leak 
wonderful Motions of the Air, Wi nd has the prin 
cipal place. Now it is known to e very one, that 
the Wind is a flood or a ſtream of mo vd Air, im 


ſomuch that it wants no farther Proof * ſo ma- 


fi 


ny Experiments, only let us obſerye here firſt in 

neral, that it is ſomething, which after, a very: 

blime manner, ſhews the gy and Goodneſs a 

the Great Creator. l 
They that have ever read of or e che dreadful 

Force of Storms and Tempe , 

Travadces; will be ſallciently convinced of the Re- 


ſiſtlefs. Power of the Wind. But Cuſtom makes us 


contemplate this great Wonder without any Emo- 
tion, Bur if there ſhould be ſtill any one ſo 4 
ed as not to learn his Obligations of Thankfulneſs 
to the Great Giver of all Things 
Works, let him for once ſuppo with us, that 
there was no ſuch thing in the World as Wind ot 
Motion of Air, but that it remained in a perpe- 
tual Stagnation quite round the Globe, like 2 
Pond or Lake of thin and dead Water. Mult: he 
not then own ; 

Firſt, In caſe that what was raiſed: up in the 
Air ſhould remain in the ſame place, without being 
carried elſewhere, or ſo long at leaſt, till it grew 
lighter, and fo aſcended, or heavier, and then de- 
ſcended; (to ſay nothing of Cities and Coun- 
tries, which after Earthquakes might be viſited 
with ſad and fatal Diſtempers, by the Corruption 
of the Air) that great. Trading Towns and Popu- 
lous Places, where the Smoak of ſo many Fires of 
Coal, Turf or Wood, the Vapours of ſo many ſtag- 
nating Waters, the Stench of ſo many- E 


S of Hurricanes and. 


from theſe his 


The Religious Philoſopher. 435 
Places, and thouſands of other kinds of Exhalations 
proceeding from-Men, Beaſts; ©: did continudlly- - 
and inceſſantly fill: the Air; aud the whole World 
too, would ſoon be one univerſal Church - yard and 
Burying⸗ place; for all its Inhabitants, were it rot 
that by the help of theſe Winds ſo exceeding ne- 
neceſſary towards the ſupport of all Living Crea- 
tures; frefh ' Air is continually derived to them 
from the Hiflis? and other healthy Places round 
about them; and the unwholſome and infectious 
Vapours driyem from thence; and diſſipated in the 
vaſt ſpace of the Skies. And can he that obſerves 
au chis make himſelf believe that Winds are meer- 
iy accidental, and that he owes no Thanks for this, 
d great Benefit to him that made the Winds? 
e Secondly, It this ben't enqugh to convince an 
vs WF Atheiſt thereof, yet he certainly khows, that if 
the Vapours drawn from Water were to fall down 
in the ſame place from whente' the Sun had raiſed 
ls them up, moſt of em being exhaled from the Sea, 
would likewiſe fall down again ; and that the dry 
at Land, Fruit-Trees and Plants, would never be 
of able to ſhare in their Moiſture. Moreover the 
X- WH Courſe of Rivers running from Intand Countries and 
* WW Regions remote from the Sea, into which at laſt 
he they diſcharge themſelves, would likewiſe in time 
be partly or wholly dryed up : Inſomuch that 
Dews and Rains and Inundations of Rivers, that 
render the Earth fruitful, failing altogether, make 
it at laſt unfit to feed and keep alive, by its Pro- 
ductions, Men and other Creatures that dwell up- 
on it. r MY: 
Now this entire. Deſtruction of almoſt all that 
breaths upon the Earth, is ſolely prevented by the 
Winds : By the Means of which thoſe Watry Va- 
pours, that do moſtly ariſe ffom the. Sea, are car- 
ried to dry Places, that they may there deſcend in 
Rains, Dews, Shows, and other Meteors ; and 
Cc 3 ſupply 
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ſupply for the moſt part the refreſhing Streams of 


1 


Brooks and Rivers with continual new Matter. 
Now if ſo many Men, ſo many Beaſts, ſo many 
Birds, ſo many Fiſhes, and ſo many thouſands uf 
Trees and Plants, were made without Wiſdom and 
Peſign : Can any one ſay, without the Contra- 
diction of his Conſcience, that the Winds, for want 
of which all of them would in a little time periſh 
by the failure of their Suſtenance, are thus made 
accidentally and without any determinate Purpoſe 
of our great Preſerver ? Would he ever dare to a- 
ſert the ſame of ſo iuconſiderable an Inſtrument 28 
even a Watcring-Pot, wherewith we refreſh'the 
Plants and Flowers of our Gardens? And ſeeing 18 
[hat ſuch a thing was adapted to convey à little el 
Vater irom ſome adjacent Well or Brook into a al 
Garden, and there regularly to ſprinkle the Parts MW *! 
thereof; would he dare to maintain, that even tc 
ſuch a contemptible Veſſel was made without any E 


dg r. - Ha — K 


Deſign of the Artificer? But if not, how can be . '* 


expect to pals for a rational Creature, when he W 
pretends to believe the ſame of the Winds, thoſe Bl << 
great Aquiducts and Watering-Pots of the whole Wl 
Earth, and for that reaſon the Preſervers of his Ml C 
pwn Lite, and of all other Creatures? 

Thirdly, Now to ſay nothing of the Obligations WM w. 
under which thoſe Men lye, that make ſuch great be 
uſe of the Powers of the Winds to their Advan M 


tage and Pleaſure both; ſo that where thete be by 
no Rivers to turn Mills, they can apply theſe Stream) A 
of Air to the ſame Purpofe: Can it be imagined, (Wl it 
that the ſaid Winds are produced accidentally, BW ©: 
when without their Aſſiſtance the Inhabiratits' d ©: 
the World could reap no Benefit from any of thoſe F e 
Countries that are ſeparated from them by gteat MI ©2 
Seas, nor enjoy any Communication therewith? MI * | 

If ſuch Powers of the Wind, by which great all 


and heavy Ships arc convey'd fo ſwiftly from -' 
| 5 Pan 
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Part of the World to another; by whichſuch great 
Machines can be moved as ſhall ſuffice, with the 


Care of a few Men, to drain and keep dry fo ma- 


ny Watry Lands, to ſaw and prepare ſo much 
Wood for Building, could be bought or hired with 
Money; Can any one believe, that beſides the Mer- 
chants, almoſt every Body in the World would not 
be ready to contribute their Share and to pay rheir 
Quota, that they might-likewiſe.partake of the 
good Things of other Countries, and of the bene- 
ficial Effects of Ships and Mills? Now the moſt 
gracious Ruler and Supporter of all Things does 
hold this fo great and ſo uſeful a Power as the Wind 
is in continual Readineſs for every Man that will 
embrace the Advantage of it, even for nothing, 
and without expecting any other Returns than 
thoſe of Thankfulneſs: And all this He vouchſafes 
to do, that he may diſplay his Wongers even to his 
Enemies themſelves, by a Matter that is inviſible; 
inſomuch, that if one had always liv'd in a place 
where the uſe of the Wind was never known, he 
could hardly be induced by the ſtrongeſt Argu- 
ments to give any credit to ſuch a ſtrange and un- 
conceiveable thing. 

And can then an Atheiſt ſet do vn, conte ited, 
when he not only refuſes to acknowledge this Be- 
nefit (but even blaſphemouſly denies with his 
Mouth the great Giver. of all thoſe things) which, 
by the Adminiſtration of theſe Winds,happen to the 
Advantage of himſelf and all Mankind ? Certainly, 
it the Winds were produced by no other Cauſes 
than mere Chance, operating now this way and 
then another, ſuch a Man ought to be in a cootinual 
Fear, that the Air would become fatal and peſtilen- 
tial, by ſtagnating and putrifying, and thewhole Earth 
a Wilderneſs for want of Rain, and he himſelf and 
all Living Creatures would per:ſh' by Hunger and 
Thirſt : And if the Winds were not beſtowed upon 

| Cc 4 Mankind 


— 


438 The Religious Philoſopher. | 
Mankind as a, Token of the Mercy of its Creator, 
might not he himſelf draw this Conſequence; that 
he copld not be able ta eſcape the Power that ex · 
erts itſelf ſo. terribly in the Winds, and at ſome 
time or other he would moſt juſtly feel the Effects 
thereof, as a, Puniſhment | for. theſe his 'Rlaſphe- 
i on 1 £44035 tif et 


: BY Wark if 44 5 7 11 . J 13 e V4 
nee. e te 
Secr. XXIII. The Trade Winds aud Momfoons.” 
x | 2 15 F* 185 445 N 


'T muſt indeed be allowed, That if there be 
any thing in the, World that theſe miſerable Phi: 
loſophers may, with an Appearance of Truth, 
pretend to be Accidental, it is the Wind, eſpe- 
cially after the manner that it moves and blos in 
theſe Countries; inſomuch, that it even gives 3 
Handle to that Proverb, by which, if one would 
expreſs in the ſtrongeſt manner the Inconſtancy aud 
Fickleneſs of another, we ſay, he is as Changeable 
as'the Mind. But, to convince them, that even the 
Winds are far from being governed by a ſimple and 
variable Chance ; let.them enquire into the Expe- 
riments of Sea-faring People; and they will fee 

(and if Gop be gracious enough to them, they 

w1.l likewiſe be convinced) that the Providence of 

the great Governour has bound theſe Winds;which 
ſeem to us to come from all Corners of the World 

with ſo much Irregularity and Uncertainty, by 28 

fixed and determinate Laws, as ever any Clock or 

Watch made by its Artificer, 0 
Hut not to ſpeak any thing more in Confirmation 

of what we have now ſaid concerning thoſe Land 
and Sea Winds, which vibrating, like.the' Pendulum 
of a Clock, do every four and twenty Hours blow 
backwa rds and forwards upon certain Coalts, with- 
ont Which many Countries would not be able to 
ſubſiſt, nor many Voyages be made ſafely and con- 
venent:y ; there are beſides the changeable _ 
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that govern in ourpand other Parts of theWorld,two 
principal and well known Kinds of regular Winds: 
One of which does the whole Tear round obſerve 
in a manner one and the ſame Courſe, always blow- 
ing from the ſame Quarter, without any Gbſerva- 
tion of any Return, or of any contrary Wind; and 
theſe are named by Mariners and Geographers, 
Paſſage or Trade Winds. Thoſe of the Second Sort 
are ſuch as they eall by the Name of Monſoons ot 
Mouſoons (in Latin Motiones) and theſe blow one 
half Year from one Corner, atid then another half 
Year from that Quarter of th& Heavens directly 
e At HITY | e E o 
Without theſe: Trade-Winds, how could they 
{ail upon the grear-Ocean? How could there hard: | 
ly any Ship arrive at the Eaſft-Hidies © Since at ſome, 
Degrees North of the Equino&141 it meets With. 
a South-Eaſt ot Trade- Wind, which, being by a; 

tually teign 
il againſt of 


ward 
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ward in the ſpace of 24 Hours. And when the 
| Strips return from the Euſt· Indies, the firſt South» 
- Eait Trade-Wind is again ſerviceable to them to 
carry them ſome Degrees North of the Line. 


SECT, XXIV. ' Convithions from the foregoing Obſer- 


Vatons. 


IT Have often conſider d with myſelf the great 
Advantages that accrue to the Dutch from their 
Travelling in Trek-Scbuits, or Boats drawn with 
one or more Horſes; by which they can in a man- 
ner, throughout the whole Country, compute: Ex- 
actly the Time required to paſs from one Place to 
another, let the Diſtance be what it will. 
Will now any Atheiſt, how obdurate ſo ever he 
may be, dare to maintain, that thoſe who alone 
enjoy the Conveniency thereof, are not the leaſt 
obliged to the Prudence and Foreſight of their Go- 
vernours for it; who have been pleaſed to appoint 
the ſame for the Publick Good, in order to render 
the Correſpondence of one City with another the 
moſt Cheap and Convenient to the Inhabitants? 
And that thoſe have moſt Truth on their Side, who 
affirm, that it is by mere Chance, or at leaſt, 
without any View or Deſign, that at every time, 
and as often as it is required, freſh Horſes are at 
hand to draw the ſaid Boats ? eee 

Now if we were to uſe no other Arguments; 
might not this Conſtancy in ſach uncertain and p 
variable Motions as are thoſe of the Winds, oon- m 
vince every reaſonable Perſon, that the Creator t. 
and Ruler of all Things, has thereby propoſed to = 
himſelf certain principal Ends and Purpoſes ? Forit * 
variable Winds and Calms ſhould indifferantly reign an 
in all Parts of the Ocean, what Computation could 11 
be made of bringing a Voyage to any fort of Cor- ab 
cluſron ? And how many unhappy Seamen _ 
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detained in theſe long Voyages by Calms or con- 
trary Winds, would run the Risk of periſhing with 
Hunger and Thirſt. _ A = . 

For a Proof hereof, we {hall make uſe of the 
Words ol thatgreatMathematician,the preſent learn- 
ed Profeſſor of Geometry at Oxford, Dr. Edmund Hal- 
ley, who, after he had been along time between the 
Trepicks upon the Iſland of &. Helena, and having 
made diligent Enquiry into the Nature of the Winds 
by all poſſible Means, informs us (as we find it in the 
AA. Lipſ. 1687. p. 512.) that about the Coaſt of 
Cuinea he obferved many Calms and Tornado s, 
which are terrible Winds, that run round the whole 
Compaſs; and then he proceeds, Sect. 7. that be- 
tween the fourth and tenth Degree of Northern Latitude, 
between Cape Verde and the Eaftern Iſlands of the ſame 
Name, there is a great Extent of the Sea, of which it 
might be ſaid, there did not blow any, not even variable 
Winds at all ; and that the Sen ſeemed to be condemned 
to a perpetual Caim, and was attended with dreadful 
Claps of Thunder and Flaſhes of Lightening, and great 
Storms of Rain. The Winds that are there did only de- 
ſerve the Name of little uncertain Blaſts, ſhifting hour- 
ly, and before they ſhifted becoming Calm; Jo that ſeve- 
ral Ships before they could make 6 Degrees, or about 
120 Leagues, were obliged to ſpend whole Months 
( Varenus, in his Geography, Lib. I. cap. 21. F. 16. 
lays three at leaſt) for want of a Wind. | 
They that would be further informed of the 
Properties of theſe Winds, may meet with a great 
many Obſervations and Diſcourſes concerning 
them in the Works of the Learned Verulamius, Va- 
renus, Mariotte, and the ſo called Sea-Charts or At- 
las ; particularly all that relates to Trade Winds, 
and Monſoons is very accurately deſcribed'by the 
ſaid Ingenious Dr. Halle, and may be found in the 
abovemention'd Act. Lipſ for the Year 1687. 
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Dram: 2 mi — of the ſame let any 

place before himfeif - a Globe or Map of the 

755 id, and view; that Zone that is I 
tween the Tropicks on each ſide of the 
noctial, as Dr. Haley has repreſented. it; The 
it the Torrid Zone, by rraſon of the Heat. e 
he wül ſee, that the Waters of the Great and Ge 
neral Ocean may be conſider d as divided into 
three Parts, by the Intervention of Lands: 
The firſt is the Eubiop and Atlantic Sea, between 
Africa and Americn; to the Eaſtward there lies the 
Second or Irdian-Sea, between Africa, the Indian 
audi, and New-Holland ; the Third is the 
South-Sea, or Mare Pacificum, extending itſelf from 
the Weflern Coaſts of America along the other lide 
of the quite to the Philippine - lands. i 

Nov according to the Ob — of Dr. Hul. 
uy, and others, we find: [is 

- PANTY 12 
I. That between the Tropicks i in the Arlawic * 
Ethiopic,. as alſo throu ugh 
therealways reigns an 
South of the Eguato is ſomething Southerly, and 
North thereof ſomewhat Northerly. ' + 


JL That theſe Trade-Winds do not wack far 
ther than to about 30 Degrees on both ſides of the 


% r. 

IIb. That howerer chere contianally blows 4 

Seath-weſt Wind about the Coaſt of Guinea upon 
the and. 


IV. That in the 3 part of the Ba 


Sa, the Wind blows always from the Eaſt or there- 

abouts, with as much Certainty as in other Seas. 

Sa.that a conſtant _y Trade-Wind, 2 
whic 


out the whole South-Sea, 
ſterly Trade: Wind, which 
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which ſurrounds the Globe, is found at all times 
in the Places before mention; d. „ {09 | 

V. But it is very wonderful, that on the North- 
ſide of: this ſaid Indian-Sea, the Winds whichido 
one half of the Lear blow continually from the Eaſt; 
as in other Seas, turn again che following half 
Year, and blow directly contrary from the Weſtern 
Parts of the Heavens; and theſe are called the 
Monſoons. As: for the other Particulars of thoſe 
Winds, mention'd in the aforeſaid Quotations, 
we a pals chem by. 


8 zer. xxVI 7 ne to a about ” 
| Poſſible Cauſes of the Winds. 


Ir will not chen be neceſſary for us to make 4 
great ſhew, as ſome do, of the Knowledge we 
have either acquired our ſelves concerning theſe: 
Winds, or have learned from other People: But 
it ſeems beſt to adore the Great Director in His 
unſcrutable Ways and Works, as deſpairing ever 
to attain to Perfection herein. However, ſince 
there appears a great many things to be ſuſficiemt- 
ly known concerning the ſaid Winds (tho' it be ve⸗ 
ry little in it ſelf, with reſpect to the Importance + 
of the Matter) to prove from thence the Wiſdom. 
and Power of the Creator ; that we may not paſs: 
by all of them untouched, but furniſh ſome Op- 
portunity to ſuch as have any Inclination to male 
further Enquiries therein, we ſhall briefly propoſe a. 
tew Experiments, which have been, and perhaps 
may ſtill be uſeful to many, either for a Founda- 
_ or at leaſt ſome Direction in their Thoughts 
and Diſcourſes about them. 


Sc. 


* 
' c 
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Sgr. XXVII. T firſt Experiment touching the 
Contraction of the Space in which the Air is contained. 


Saxen the Eſſence of the Winds conſiſts in 4 
Motion or Protruſion of the Air from one place to 


another, it is certain, that whatever is capable 
protrude the Air after ſuch a manner, is like wi 
proper to cauſe a Wind. Accordingly we find; 


* u 


Op pic | wy 
1. That the Air may produce a Stream and a 
Wind when it is ſhut up any where, and the Place 
containing it is render'd narrower ; whereup 
being preſſed, it forces its way thro ail che Pal 
ſages it meets with, and thereby repreſents a Blaſt 
or Wind: | i 4d 
This we may ſee when a Man blows with his 
Mouth, or preſles a pair of Bellows, or in the ſud- 
den fall ot things that have any breadth in them, 
wereby they preſs the Air between them and the 
Ground, and driving it away on every ſide, pro- 8 
duce a ſort of a Wind. This way of Generating 
a Wind was known to Hero Alexandrinus many 
Ages paſt, by making of a hollow Veſſel that was | 
Air- tight, and had two Tubes, a great and a little BW ct 
one: Thro' the greater there runs Water with {MW 
ſome Swiſtneſs into the Veſſel or Ciſtern, which MW At 
aſcending in the ſame, contracts the Space wherein an. 
the Air was contained, and ſo forces the ſaid 
Air with a Blaſt thro' the narrow Tube, by which BW on 
means they cauſe little Flutes, Pipes of Organs, WW ane 
and Figures of Birds to yield a Sound; to ſay no- 
thing of blowing Fires, and even Smelting Me- los 
tals in ſome Places after the like manner. = BE 


Sxct, 


r 


ct. 
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41: hollow Gabe or LEolipnle. N Nin 


II. Sou Philoſophers (upon obſerving the Ex- 
periments of heating a hollow Braſs Globe, ha- 
ving a little Oriſice or Hole in it, and then throw- 
ing it into cold Water, to cauſe the Water to go 
into it, and afterwards making it hot again over 2 
Fire, whereby the Vapours raſh out like a violent 
Wind) have thought that the Wind does not ſo 
much conſiſt in a Motion or Protruſion of the Air 


as in Watry-Vapours, which this Experiment of an 


Folipile or Wind- Globe confirms; and have there- 
fore endeavour d to deduce all the Properties of the 
Wind for the moſt part from ſuch Experiments. But 
we ſhall not here enquire either into the Probability 
or Difficulties of their Hypotheſis. ¶ See the Figure 
of ſuch an alipile, Tab. XXII. Fig... ] 


Szcr, XXIX. The Third Experiment: The moving 
e Solid Bodies through the Air. 


III. AN or HIN manner of moving, or produ- 
cing a Stream of Air, is by cauſing a Body to paſs 
ſwittly thro" it; foraſmuch as by that means the 
Air follows the ſaid Body with a great Velocity, 
and raiſes a Wind behind it. ws 

To make a very eaſie Frial thereof, one need 
only extend ones Hand, the Fingers being cloſed, 
and ſwiftly ſtrike upon the Air ſrom one ſide to the 
other; whereby. one ſhall be aware that the, fol- 
lowing. Air ſenſibly blows againſt the openingigf 
the Hand, eſpecially if you- moiſten the ſame with 
4 little Water, for then you will more ſenſibly feel 
the ſame. | 6 | \ 
But to give a viſible Proof thereof, drop . ſome 
little round Bullets from any due Heighth 25 a 

Bucket 


£3 | Nr | Sp _—_— * | * 
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Bucket of Water; and aſſoon as they fall to the i 
Bottom, you will ſee ſome Bubbles of the Air that 
followed em riſing up from the Bottom to the 
Top of the Water; inſomuch, that many times if 
the Bullets ' deſcend from a greater Heighth; and 
conſequently with more Swiftneſs, the Bubble 
will even be as large as the Bullets. 

The ſame has been obſerv'd in the Force of the 
Wind, which ſome have felt to their Harm, upon 
a Cannon-Ball's paſſing very near them; yet with 
out touching them. it) { AR 

*Tis the like Sort of Wind, as ſome think, that 
is excited by the ruſhing of great Hail-ſtones) us 
they ſwiftly deſcend. — | © + 40 


IV. W+ ſee a Wind likewiſe — by mix- 
ing together two Efferveſcent Matters, and cauſing 
them to ferment; and it is the ſame thing, whe 
ther both of them be Liquid, or one of them be 
a Solid Body. "T 
. Accordingly, if you throw Filings of Iron ot 
Steel into Spirits of Salt-petre, or into Aquafors 
tis; or mix with the Spirit of Sulphur, Sea-Salt; 
Copperas, or any other Acid Spirit, an Alcaline 
Liquor, ſuch as Spirit of Sal-Armoniac impregnat 
ed with Potaſh, or Spirit of Hartſhorn, Salt of 
Tartar, or Potaſh itſelf diſſolved in Water, they 
will produce a. Fermentation with great Violence, 
and exhale a Scream of Air and Vapours out of the 
Mouth of the Glaſs or Veſſel that you put them 
in; of the Force of which Fermentation or Ebul- 
lition you will be the more ſenſible, if you ſtop the 
Mouth of the Glaſs for a little ſpace, whilſt they 
are working 8 ; but you muſt not keep it 

ſhut too tong, for unleſs the Glaſs be very ſtrong, 

| | i 
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it will burſt in n if Gun-Powder were kinds 
led in it. ESD 4 WES 
We do not here enqalre ufter hat manner. the 
Wind is thus produced; being /fufficient to our 
WH Purpoſe, that a Wind can be fo made; and that 
| WH fach an Effetveſcence may be produced among the 
like Particles, evei in the Air itſelf; has been in 
ſome ſort mo above in H. XIX. abeut F. 
5 4 


5:74 1d aft pid 


ier. XXXI. the Fifth Eihbriniont, by burnin 
Su/phureons RN and dal ere together; * 


$ V. Sous Natunliſts” are wont to add bse 

Vinds, the very violent and turbulent Protruſion 

of the Air and Smoak that has been obſerved by 

.de mixing of Sal- petre wich. ſome Sulphureous 

— and touching them only with a little 
ire. 

After this manner; We ſhall ſee an Inſtance of it 
in mingling Antimony with Sit- petre, ot, if we 
fear that dmoaky by — — Salt of Tar⸗ 
tar with the like quantity of Salt-petre, and then 
inflaming it with a live Coal, or red hot Iron, eſpe- 
cially if you burn theſe Matters incloſed in a. Veſ⸗ 
ſe], out of Which their Smoak may have a Paſſage: 
by a Tube, asche Chy miſts do upon certain Oe. 
afions, for then o will fee with how much 
Force and Swiſtne there is * Wind and Stream 
of Air produced. * d 

dome ſuppoſe that the Aodvicaites are generated 
in the like manner, by rhe- inflaming of ſomeſucty 
Matters in the Barth. Niet, Becauſe of the great 
Force and Violence of them, which muſt proceed 
from- a very great Velociry of ethe Air- Stream, 
which upon this occaſion is vety remarkable. 
Scondly, Becauſe they do not laſt long, and com- 


sr. HP 5 „ 


* nonly not above 7 ot 8 Hours: 7hvdlyi Becauſe: 
. Ney are obſery'd- out 7. noſt Hart in. cer 
tain 


| "YN 
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tain Places only. Fourthly, Becauſe (as we ſe in 
the aforeſaid Burning Matters) the Streams of 
Smoak diffuſe themſelves on all fides, and ſo the 
Wind blows from all the Points of the; Compad, 
Fifihly, Becauſe Earthquakes are often felt at the 
ſame time in the adjacent Places, and Dead Fiſhes 
found floating in thoſe Parts of the Sea that are 
neareſt, | 21 yo 
Nov, that theſe Fires produced by Salt-petre and 
Sulphur, tho kindled under the bottom of the Sea ate 
not extinguiſhed by its Waters; and that the Smoak 
thereof forces its way upwards thro* the ſame, 
may be eaſily accounted for by the Fire-works, 
that perform their Operations even in the Water, 
where they will remain a great while, without be- 
ing extiriguiſhed, and from whence Men may ſee 
the Smoak of them aſcend. The ſame thing wil I |... 
appear as plainly, by kindling a little Squib or of 
Serpent, as they call it, and throwing it into a Glaſs - 
full of Water, where you will perfectly ſee the yi 
Squib burning out, and all the Smoak of it riſing vin 
thro* the Water, inſomuch, that if any Fiſh were * 
there, tis probable they would all dye. tho? 
Whether this be the true or only the probable i i 18 
Cauſe of thoſe dreadful Winds, which they call W y;,, 
Hurricanes, we ſhall not enquire any farther here. IO do f 


Szscr. XXXII. The Sixth Experiment, feu; 
that the Elaſtick Power of the Air being augmented, ny 
produces Winds. | and ( 


Bes1De s the foremention'd Cauſes of the Pro- 
duction of Winds, the Great and Principal Pro- 
perty of the Air does ſtill furniſh us with angther; 
which, tho* unknown, *rill of lace Years, Is yet 
eſteem d by many, and with great Appearance of 
Truth, in this Ape, for one of the Cauſes of Winds. 
This has been ſhewn before in the particular Ac 
count which we have given of the Elaftick Powe! 

OS 0 
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of the Air; by which it continually endeavouring to 
dilate itſelf towards every Part where it does not 
meet with a ſufficient Retiſtance, breaks forth with 
a great and ſwift Stream; inſomuch, that when 
we take away the Balance of Force, by rendering 
one of the two adjacent Airs ſtronger, or ' t'other 
weaker, the ſtrongeſt always expands itſelf to- 
wards the weakeſt, and by protruding or driving 
it pac "cauſes that e which we call 
Wind. ee 


VI. The Particles of the Air preſs upon one 
another in a Wind-Gun; by which means their 
Elaſticity is augmented; and we may ſee that it 
will drive out a Bullet, notwithſtanding the Reſi- 
ſtance of the uſual and external Air, with ſuch Ve- 
locity as is now well known to the Amazement 
of many. | 

After the ſame manner, if you blow Air ſtrong- 
ly into a little Bottle with a narrow Mouth, and 
give it room to flow back again, you will find that 
it will ruſh out from thence with great Switneſs, 
tho it was a long time in blowing in, only becauſe 
it is ſtrongly compreſſed within that narrow Space. 
Now whether certain Sorts of very violent Winds 
do ſuddenly exert themſelves like Guſts and Blaſts, 
after the e manner, becauſe two other more 
pentle Winds driving before them all the Vapours 
and Clouds in the Air, and blowing them againſt 
each other, do compreſs. the interjacent Air, and 
diſpoſe it ſo as to break out with a great Swiftneſs, 
for want of a ſufficient Reſiſtance, we ſhall leave 
the further Enquiry to ſuch as think it worth their 
while, and may meet with Opportunities of making 
It, 
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Sz cr. XXXIII. The Seventh Experiment ; the Dj 
minution or Weakning of the Air will produce the 
ſame Effect. 79 


VII. Now, as we have ſhewn from hence with 
how great a Velocity the Air can be protruded 
as it becomes ſtronger in its Elaſtick Faculty, it 
being thicker and cloſer compreſſed in the ſame 
Place; the ſame Velocity does likewiſe exert itſelf 
when the Balance of the Reſiſting Air only is ta- 
ken away either in whole or in part, by * 
ing the Quantity thereof in any Place. 
Thus we ſee when a Vacuum is made by er- 
hauſting the Air, the common Strength of the ex 
ternal Air forces in with very great Swiftneſs. Se 
veral Experiments proving ſuch a ſtrong Blaſt, have 
been already quoted upon the Subje& of Reſpiration, 
Thoſe who deſire to ſee more Proofs may con- 
ſalt the Machines of Meſſieurs Guerike and Papin 
(AF. Lipſ. Anno 1686. p. 500.) with which, in the 
preſence of the Royal Society of London, the ſame 
Force and Noiſe was in a manner produced * the 
ruſhing of the Air into a Vacuum, as is uſually 
made by the compreſſed Air in a Gun, being let out, 
However, if thoſe: that have neither an Air- 
Pump, nor ſuch Machines as theſe at hand, are- 
deſirous to make this Experiment, namely, that 
the Air forces itſelf like a violent Wind into a Place 
where the internal Air iseither much diminiſhed, or 
has very little Elaſticity in it: Let them take a Glals 
Bottle, firſt putting a little Water into it, and tying? 
wet Bladder over the Mouth of it; ſo that turning it 
upſide down, there may be about the Quantity of 
two Fingers breadth of Water in the Neck of it; 
then turning the Bottle right again, that the Water 
may deſcend to the Bottom ot it, and the Necł 


remain empty; Let them make a little . 
c 
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the middle of the Bladder, with a Pin or Needle, 
„ and thro' the ſame ſuck out the Air from the 
+, WW Glaſs, as ſtrongly as they can for ſeveral times; 
ſtopping the Hole at every turn with the Finger, 

that no Air may get in again. | | 
th When this is done as well as it can be; let the 
ed Bottle be inverted again, ſo that the Water may 
it nun into the Neck, and upon the Bladder ſtop'd 
ne with the Finger; upon the removing of which 
lt Finger, the External Air, like a Wind, will ruſh 
ta into the Bottle throꝰ the Hole of the Bladder and 
the Water lying upon it, and riſe up to the Top, 
where the Internal Air had been diminiſhed and 

ex- WM weaken'd by Suction. 
ex- Now, if according to the Calculation of the 
S- Mathe maticians, the Air, which forces itſelf into 
ave a Vacuum, moves with ſo much Velocity, as to 
on. advance 1305 Foot in a Pulſe or Second of a Mi- 
on- nute (ſee the Act. Lipſ. Anno 1688. p 158.) and ac- 
pin W cording to the Obſervation of the accurate Mr. 
the WW Mariotte, it being very difficult to withſtand, or 
me advance againſt a Wind that moves 24 Foot in a 
the Second; and that another, that runs 32 Foot in 
ally the ſame time, produces ſuch a Storm, as is capa- 
ut. ble of tearing up Trees and overturning Houſes : 
Li- (Se his Diſcourſe du Movement des Eaux, p. 67, 
re- and 78. See likewiſe the ſaid Treatiſe lately done 
chat Wl into Engliſh, by the Ingenious My. Deſaguliers) 
ace What Havock and Deſtruction of every thing 
„ot might we not expect from the terrible Force of 
laſs WW fuch a Wind, which being above 40 times as 
ng2 ſwift, would therefore, ſuppoſing the moved Bo- 
it dies to be the ſame, exert 40 times as much 
Strength as the aforemention'd Storm ; eſpecially, 
if that Air which ſurrounds the whole Globe 
ſhould have the Opportunity of diſplaying its Ela- 
tic Power upon any great Space that were almoſt 
or altogether empty of Air? Now, whether ſuch 
| d 3 a thing 
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a thing may be ſuppoſed to have ever happen d 


and wnether Winds have been protruded after the 
like manner in the open Air, we ſhall not here en- 

uire. „ h 15 Ste i Sigg! 
, But this however may be plainly. infer'd from 
what has been ſaid, that the Preſſure of the. Air 
being enabled to exert itſelf with its utmoſt Foree 
would, by its exceeding Swiftneſs, produce ;moſt 
dreadful Effects; deſtroying every thing 2 
Face of the Earth, in a very little Space of Time, 
as has been already ſhewn in Contemplation XVII. 
by an Experiment of the Air's Breaking a Glaſs, 
tho' the ſame was far from being exhauſted of all 
its Air. : bj Tn) 


SECT, XXXIV. The Eighth Experiment ; Of pre 
ducing Wind by Cold. 2 


VIII. Wr have ſeen that the above-mention'd 
Motion of the Air or Wind was produced, by di- 
miniſhing the Quantity or Strength of the Ait. 
But beſides this, there is another Caſe in which, 
tho' the Quantity of the Air be not diminiſhed, 
yet the Elaſtick Faculty thereof is weaken'd; 
namely, when one Air is only colder than another, 
which in every thing beſides may be like to the 
Firſt: By which means alſo a Wind is generat- 
ed when the leſs Cold, and therefore ſtronger 
Air expands itſelf, and preſſes upon the more cold 
and conſequently weaker Air. | 

Many Experiments proving the ſame, are well 
known to the Naturaliſts ; and the Operation of 
the Thermometers, which are moved by Ruets 
ction and Condenſation of Air, do frequently ſhew 
the ſame. 

But to give a very eaſie Proof hereof, you may 
try the following Experiment: Bind a wet Blad- 
der upon the Mouth C D, of a Glaſs Bottle FG C) 
(Tab. XIV. Fig. 6.) after having 3 

| | ate! 
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Water into it, as will not quite fill the Neck K C, 


when the Bottle is inverted. Then take a Second 
Bladder HK LI, cutting off the Neck of it in 
ſuch a manner, that the Orifice HI, may be very 
large ; then having made a Hole in it at K L, the 
Neck K LCD, will thereby go thro', and the 
Bladder at K L muſt be tied or twiſted very cloſe 
about it. After which, throwing in a handful of 
Salt, and one'or two handsful of Snow into the 
Bladder HIK L, upon the globular Part of the 
Bottle FG K L, ſtir the ſame together with a Stick 
or Spoon ; when, as it 1s will 'known, the Snow 
will begin to melt, and the Air in the Bottle, 
which 1s encompaſſed with this Mixture, will be- 
come very cold ; and the Water itſelf, if it were 
higher in the Neck of the Bottle than K L, would 
eaſily be Frozen, which might embarraſs the Ex- 
periment, and for that reaſon, the Water ought 
not to be higher than A B, or below the Bladder 
KL. Now that the Air in the globular Part of 
the Bottle FG Kl, is weaken'd in its Elaſtick Fa- 
culty by this Cold; and that the leſs cold Exter- 
nal Air, being enabled to act upon it, will expand 
itſelf with greater Force, and produce a Wind, 
blowing upon the colder and weaker Air at P, 
may appear by pricking the Bladder C D, with a 
great Pin at E; whereupon one may ſee the 
Air forced through the Water A BCD, that is in 
the Neck of the Bottle with a remarkable Velo- 
city, like a Wind up to the Globular Part FG K L. 

This Experiment having bcen likewiſe tried in 
the great Froſt upon the 12th of January, 1709; 
'twas obſerv'd, that as cold as the Air was then, yet 
by this Mixture, and by the greater Cold, it loſt 
ſtill more of its Elaſtick Power ; and the External 
Air being ſtronger, ruſhing like a Wind thither- 
wards, ſhewed that a great Quantity of Air may 
be ſqueez'd together - a cold Place, That which 


: 
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might probably be infer'd from this Operation of 


the Cold upon the Air, concerning Winds, ſhall 
be treated of in ſome manner hereafter. 


Szcr. XXXV. The Ninth Experiment; Of Wind 
| produced by Warmth. = © 


IX. T x x Operation of Warmth is dire&ly con- 
trary to the foregoing, dilating the Air with 
3 Force, thereby producing à Current of 

ind towards all theſe Places, where it meets 
with no Reſiſtance, | | 
This might likewiſe be ſhewn by the Thermo- 
meters, in which the Warmth expands the Ait; 
but to repreſent it to thoſe that have no Thermo- 
meters at hand; Set again a Bottle, in which 
there is nothing but Air, with the Mouth turned 
downwards upon a Piate or Diſn, upon which 
you muſt pour as much Water as may riſe juſ 
above the Brim of tne Mouth of the ſaid Bottle, 
and thereby prevent any Communication between 
the External and Internal Air. Now if you hold 
a Burning-Coal, and move it round the Globular 
Part of the Glaſs upwards and downwards, ſo as 
to warm the Air within it, you will ſee that 
the rarified Air ruſhing out in little Bubbles be- 
tween the Bottle and the Plate, will produce a 
ſoft and gentle Wind. | 
| If you have a mind to ſee this Experiment con- 
_ firmed with a ſtronger Blaſt, you muſt apply a more 

ſudden. and violent Heat thereto; as may be eaſily 
done, if you make uſe of a Bottle encompaſſed 
with a Bladder (Tab. XIV. Fig. 6.) and leaving it 
open at CD, ſet it down apon a Plate, with Ws 
ter, then pour hot Water upon the bottom of 
the Bottle F G, and all round it, with ſome Cate 

leaſt it burſt; this increaſed Heat will produce 1 

ſwifter Current of Air or Wind, made by the Air 

which ruſhes out as it is expanded. Scr 
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ss r. XXXVI. The Tenth Experiment; Wind 
produced by the Suſpenſion or Ceſſation of Warnth. | 


X. Bur foraſmuch as by the driving out of the 
Air by Warmth, the ſame is diminiſhed in the 
Bottle, and therefore, when the Warmth that had 
driven it out ceaſes, rhe Expanſive Faculty will 
become weaker than it was before, whilſt thete 
was a greater quantity of Air in the Glaſs, and 
whilſt it had a Communication with the ſurround- 
ing Air. It will therefore follow, that the Exter- 
nal Air having the ſame degree of Cold or Heat 
with that which was included in the Bottle, and 
being diminiſhed in its Quantity by the foregoin 
Warmth, will paſs more ſtrongly that way, an 
ſo croud itſelf into the Bottle with a returning - 
Wind. One that undeſtands Hydroſtaticks, 
might demonſtrate the ſame in the preceeding Ex- 
periments ; foraſmuch as the Air within the Bottle 
loſing its greater Heat, the Water willriſe up into 
the Neck of the ſaid Bottle from the Platz, b 
the Preſſure of the External Air: But as this 
is writ far the ſake of the Ignorant, to make 
them even ſee the aforeſaid returning Wind, put 
into a Bottle again as much Water as will fill the 
Neck when it is inverted, thereby to render viſible, 
as above, the Diſcharge of the ſaid Wind thro” the 
Water; then hold the Bottle for a while over 
the Steams of boiling Water, to the end, that the 
ſudden Heat may not burſt it, and finally put it in- 
to the boiling Water itſelf, till it be very hot, and 
the Air ruſhes out by the Mouth of it, which is 
open, as is done above in $. XXV then take a warm 
wet Bladder, and tie it as cloſe as you can upon 
the Mouth of the Bottle, and invert it ſo, that the 
included Water may lie upon the Bladder; then ſet 
it by for a little while in the ſame poſture, till — 


— 
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Internal Air loſe its Warmth, and become equally 
cold with the External. Now if the Bladder be 
tied cloſe enough, the Expanſive Power of the 
Air, which is in the Bottle above the Water, will 
become weaker than that of the External, be- 
cauſe the quantity of the Air is diminiſhed, and jy 
therefore more rarified : Wherefore in caſe the Ex- 
ternal Air, which is ſtrongeſt, can operate againſt 
the other, it will be driven with a Current or 
Stream againſt the rarified Air; which may be 
diſcover'd by making a Hole in the Bladder with 
a Pin, whereupon you will immediately fee the Ex. 
ternal Air, like a Wind, riſing up thro* the Water. 
Now, whether from all theſe Properties of the 
Air, and from the Heat of the Sun operating there ; 
upon, the Eaſterly Trade-Winds, and in ſome 1 
meaſure likewiſe, thoſe that blow from the South 
in Spring and Summer, and from the North in 
Autumn and Winter, may be truly prov'd accord- 
ing to the manner of the Modern Naturaliſts: 
Thoſe that are curious, may enquire by conſulting 
them. | | 


Secr. XXXVII. The Eleventh Expenement ; 
Wind produced by the Motion of the Air upwards. 


XI. Tux Rx is ſtill one other Motion and Cur- 
rent of the Air mention'd by Dr. Halley, in his 
Diſcourſes about the Winds (ſee AF. Lipſ. Aum 
1687.) by which it acquires a Proceſs upwards; 
mamely, when the Air, being rarified by Warmth 
or otherwiſe, grows thinner, and conſequent! 
tighter in the ſame place, than when it is compre 
ſed and encreaſed by Cold (as it has been ſhewn 
upon other Occaſions ;)it follows therefore, that in 
caſe the Warmth deſcends perpendicularly from the 
Sun, there will be produced directly under it, 2 
ſtreight aſcending Column in the Air, as far 
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as the great and deſcending Heat extends itfeif'3 
in which Column the Air will be much lighter 
than that which is about it, and which has not ſo 
much Heat. Now if we look upon this thinner 
Air as Oil, and the ſurrounding colder Air as Wa- 
ter, every Body muſt own, that as a Column of 
Oil placed in the middle of Water does emerge, 
is driven upwards, and, according to the Laws-of 
Gravity, diffuſes itſelf upon the Surface of the 
Water, the ſame Appearances will likewiſe hap- 
pen in this rarified Air. Dr. Haley uſes this Com- 
"1 pariſon, to give us ſome kind of Notion, tho', as 
he owns himſelf, a very imperfe& one of the Mo- 
tion of the Air in the Monſoous. © © 
In order to ſupport theſe Arguments by Expe- 
riments, and to render in ſome manner viſible ſuch 
a Current and Wind produced in the Air, take a 
little Glaſs, EFK L, (Tab. XIV. Fig. 7.) about 
fix Fingers high, and the Mouth of it between 
two or three Fingers broad; ſet it upon a Table, 
then take a lighted Pipe of Tobacco, and put the 
Bowl of it in your Mouth, cloathing it with Pa- 
per, if it be too hot, and ſupport the little End of 
„ral or K, upon the Bottom of the Glaſs, and blow, 
p the Smoak of it as hard as you can into the Glaſs, till 
it comes very thick out of theOrifice E F,and filling 
ur- the Glaſs, renders it quite dark or untranſparent, 
his MW which it will do very ſoon ; then take the Pipe 
out of it, ſtaying till the Smoak in the Glaſs has 
in ſome meaſure loſt the chiefeſt Part of its Mo- 
tion, and ſtands ſtill like a ſtagnating or gently 
moving Water, and repreſents a kind of a Super- 
ficies above at A B; then take a Nail G C, about 
a large handful in Length, and hold it with a Pair 
of Tongs by the Point C, or a little higher, 
(having firſt made itred hot for that Purpoſe) and 
place it in a direct perpendicular Poſture, as at 
GC; then beginning, as at H, let the hot Point 
of the ſaid perpendicular Nail gently deſcend — 
to 
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far as it remains below the Brim of the Mouth of 
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H to C; and you will ſee as ſoon as the ſame is 
come from H to C, or to the Superficies of the 
Smoak A B, the ſaid Air and Smoak "creeping 
along the Nail, and aſcending in a dire& Stream 
from C to L; which eſpecially from C to D, or ſo 


the Glaſs, will preſerve its Streightneſs ; and ſome- 
times, eyen as high as at L, when the Air in the 
Room is very ſtill, which otherwiſe is wont to 
ſcatter and diſperſe this Column of Smoak as ſoon 
as it riſes above the Brim of the Glaſs. To all 
which Circumſtances, as minute as they are, you 
mult carefully attend, if you would make the Ex- 
periment with its requiſite Niceneſs. Now what 
has been ſajd before is made good by this Expe- 
riment. | 


Szcr. XXXVIIL Convittions from what has bees 
repreſented about the Air in general. 


N o w will any Body deny, that the Wiſdom of 
our great Creator does in all theſe things far ſurpals 
the Thoughts of Men; who for ſo many Ages has 
been pleaſed to make uſe of ſuch various Methods, 
and perhaps of many more too, to turn the Air into 
Winds; tho' it is very certain, that the Knowledge 
of moſt of theſe kinds of Winds, yea, of all that 
owe their Origin to the Gravity and Elaſticity of 
the Air, and perhaps too of ſuch as are produced 
by Heat and Cold, has been concealed till lately 
from the whole Warld ; and who can tell, but that 
thoſe that are ſtill hidden, may be reſerved for the 
Diſcovery of our Poſterity ? 

At leaſt, a generous Philoſopher may lean 
from hence to entertain very humble Sentiments o 
his own Knowledge, and to ſee the Fallacy 
Sophiſtry of thoſe ſtrong Minds, who fancy the) 
can fathom every thing. Firſt, Becauſe we hat 
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ſeen ſo many and ſo famous Naturaliſts in thoſe 
Times, treating with ſo much Certainty, and even 
with the Approbation of very Learned Men, abour 
the Winds; who, if the Experiments of following 
Years, touching the Motions of the Air, had 
been known to them, would have even been 
2ſhamed of the Conceit of their own Skill therein. 
Scondly, Becauſe, as has been juſt now hinted, 
even in theſe our Times, in which the. Grounds of 
the Knowledge of the Winds have been ſo much 
augmented by new Experiments, the greateſt Ma- 
thematicians and Enquirers into Nature, that ſpeak 
ſincerely, have openly confeſs'd how far they {till 
are from attaining to a true Notion of theſe things. 

Bur if an unhappy Atheiſt cannot be yet brought 
by theſe Repreſentations of the Greatneſs of Go p, 
and of his own Meanneſs,to confeſs the Power of his 
Adorable Creator; let him (if this may in any wiſe 
contribute to ſet him right) I ſay, let him with us 
contemplate the Globe of the Earth ZF G(Tab.XIV. 
Hg. 3.) and obſerve, that there are found upon 
the ſame ſo many humane Creatures at F, ſo ma- 
ny Beaſts at M, ſo many Fiſhes at V, ſo many 
Birds at X, ſo many Trees and other Plants at O, 
ſo many ſtately Palaces and other Buildings in 
Cities and Towns at P, ſo many Fires for the Uſe 
and Service of Mankind at Z, ſo many Ships at N, 
which may paſs from one end of the World M, 
quite to the other G : And to ſay no more, let 
him ſeriouſly conſider all the Wiſdom and Art 
wherewith each of theſe things have been made 
after ſo wonderful a manner : Further, let him ſup- 
poſe all thoſe Men and Beaſts to be without any 
Life or Motion ; the Fiſhes diveſted of the Power 
of Swimming, the Birds of Flying, the Fire of 
burning, the Trees and Plants of Growing; let 
lim fancy all the Towns to be uninhabited, and 
al Communication between the moſt 2 

oun- 
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Countries interruped for want of Shipping; Will 
not-the whole Globe of the Earth, with. every 
thing that is upon it, appear to him a moſt Me- 
lancholy and moſt Frightful Wilderneſs? But now 
if any one ſhould come and tell him, and con- 
vince him too by ocular Demonſtration, that it 
was poſſible to endow a certain fluid and inviſible 
Matter ſurrounding this Globe with ſuch wonder- 
ful Qualities, that by means of the ſame, ſo many 
Millions of Men, and other Creatures could live; 
that the Fiſhes which he now ſees floating upon 
the Water, could ſubſiſt under them; that the 
Birds could fly, the Trees and Plants could grow 
for the ſupport of ſuch Creatures, that Fire could 
burn for the Preparation of Food, for Light, and a 
thouſand other Uſes ; that Ships, tho' loaded with 
a moſt ſurpriſing Weight and Burden, could be 
carried to the remoteſt Parts of the World, by the 
ſtrength of the ſaid inviſible Matter; not to te- 
count all the other Services that are render d there- 
by to thoſe who inhabit this Globe, would he not, 
aer having ſeriouſly weighed all theſe things, con- 
feſs the Diſcoverer or Inventor thereof to be 
wonderful Wiſe? Or, could he imagine that this 
Matter, deſtined to ſo many different and important 
Purpoſes, was capable of acquiring by Chance, and 
without Wiſdom, the Properties neceſſary to pro- 
duce only ſo many and ſuch great Things, and to 
range and diffuſe itſelf, of its own accord, quite 
round the World ? 


CON 
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CON T EMPL ATIO N xix. = 
| Of WATE X. cy ** 
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Ss cr. I. Without Water every thing would die with 
Thirſt. 5 . 


O W let the Philoſopher that pretends ſtill. 

to doubt of all theſe moſt important Truths, 
paſs on with us to the Contemplation of WATER ;. 
and without uſing any farther Preamble, we may 
venture to ſay, that he will at leaſt agree with us, 
without ſupporting this Truth by many Experi- 
ments, that in cafe there had been no ſuch thing | 
as Water in the World, he, and all Mankind, and 
molt of the other Living Creatures, even in the 
midſt of a Superfluity of Air, and other Food, 
would certainly periſh in a very ſmall compaſs of 
time ; ſince Thirſt, if it be not — is no 
leſs fatal than Hunger itſelf, and all Men and 


lubſiſt without Drink. 


gr. II. Conviftions from thence. Mp 


T 1s being laid down, if it be by Chance that 
Water is found out, which itſelf is the only Drink, 
Ira leaſt the principal Ingredient of all other 
J N- Drinks; it is likewiſe unqueſtionably by the ſame 
Chance that a Man, or any other Animal, lives a 
lear, or a much leſs time, after his Birth. = 

ince 


Beaſts too, a few of the laſt only excepted, if 
there be any Truth in Experiments, are unable to 


an I 
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ſince the moſt obdurate Atheiſt muſt acknowieſſ 
that all Living Creatures whatever, are of ſueh 
cure, and have the Parts of their Bodies ſo di 
ſed, in relation to Water, that they are able to ral 
and uſe it themſelves ; that they are even e 
thereto by Thirſt when they want it; that they al 
only be refreſhed by Water, whether they % 
Pure, or whether they make uſe of other Liquſ 
ſuch as Wine, Beer, Cyder, and the like, of i 
which, it is the Foundation; and that there 9 
it would not ſuffice them, if they had the uſe M 
other Liquid Matters: Inſomuch, that if the what 
Sea, and all Rivers, were made of Spirits 1 
ſeparated from their Water, or of other Liqu 
in which there were not a ſufficient mixeurgnl 
Water, they would till all periſh of Thirſt. 
it then be thought, that it is owing to mere Chana 
that all Creatures have the Faculty of ſupporſ 
their Lives by Water, and likewiſe that Water 
by the ſame Chance acquired the Properties 
are neceſſary for that Purpoſe ? of 
2 
Secr, III. Without Water every living Crea 
would likewiſe dye of Hunger. 1 
To this we may likewiſe add, that with 
Water the Earth would not be render'd Fru 
nor any Tree or Plant would be able to ſpring 
of it; ſo that the Condition of the World 
be ſtill very miſerable, if all the Men and owe 
Creatures in it, could ſubſiſt without Water; (ul 
every living thing would ſoon be deprived of 
Meat as well as Drink; the Conſequence of which 
would be certain Death. = 
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Lzrno Body imagine,that we go too fat in extol- 
ling the Uſes of Water: That famous Experiment 


contributes to the growth of every thing. He took 
two hundred Pound Weight ot Earth, firſt drying 
it thoroughly in an Oven, and then pouring Rain 
Water upon. it, and having planted in it the twig 
of a Willow, that weighed five Pounds, he found at 
the end of five Years, that the ſaid Twig was 
wn to a Tree, weighing 169 Pounds three 
unces, wirhout counting all the Leaves that had 
fallen in four Autumns ; but that the ſaid Earth 
being dried again as before, was ſcarce viſibly di- 
miniſhed, or at moſt, had not loſt above two 
Ounces of its Subſtance, And yet nothing more 
was done to it, than pouring upon it Diitilled or 
Rain Water, for which reaſon likewiſe, the Pot 
was cover'd with a thin. Plate full of Holes, to pre- 
vent, as far as poſſible, either the Encreaſe or Di- 
munition of the Earth by Winds, Cc. 

The like Experiments may be ſeen in Mr. Boyle's 
Septical Chymiſt, Part II. where without any Di- 
minution of Earth in one Tear, at leaſt without 
any that was worth ſpeaking: of, you will read of 
a Pumkin of a very great Weight, which was pro- 
duced only with Spring or Rain Water. 


Experiments made upon little Plants of Mint, 


peated with Pleaſareand Wander, by putting them 
into little Glaſs Phials, where I could obſerve 
them ſpreading out their Roots, putting forth 
their Leaves, and becoming Larger and Longer : 
The(zid Mr.Boyleſays, that having diſtilled them in 
Vor. IL E e a little 
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ot Van Helmont does plainly ſhew how much Water 


The ſame Author does likewiſe mention other 


Sweet-Majoran, Purſlin, &c. which I-have often re- 
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a little Retort, tho they, were.produced by pothing 
but Water, — 4 —— Nene the am ; n 
that ſpring from the Earth, they yielded a little 
Water, a ſtinking Spirit, and an Oil, the. Re- 
mainder being nothing but a Caput Mortuum, or 
Dead Coal. c „12D 
How. many Trees grow in Norway (as Travel- 
lers that have been there relate) in Places where 
there is very little Earth, and hardly any thing be; 
fides barren Rocks? Whence comes all that Wood 
(which no Body will eaſily aſcribe, to the Rogks 
themſelves) but from the Rain Water with which 
they are moiſten d? A like. Inſtance occurs to me 
whilſt I am writing this, of Elder Tree, which ſprang 
out of à little Cavity between two Stones of a Wal 
from whence the. Mortar was fallen, and which 
in the ſpace of two or three Months, from a little 
Plant, as it appeared at firſt, ſhot out ſeveral Branches 
longer than a Man's Arm; and yet, when. it was 
pulled up, in order to diſcover the Communication 

tween its Roots and the Earth, none could be 
found. Now, whether this was occaſioned, by the 
Seed of neighbouring Elder-Trees, brought by 
the Wind and dropt into this Cavity, I ſhall, not 
determine; it is ſufficient.for my Purpaſe, that it ci 
grew thus without any Appearance of Earth. w 
From whence have all thoſe Jnicy Fruits, it 


Grapes, - Cherries,. Goosberries, Currants, and * ge 
thouſand others, their agreeable Liquors, if it wer or 
not from Water; which by the Concurrence of o m 
Particles, acquires ſo many various Taſtes, and, a for 
we have hinted above produces, ſo many pleaſant I wi 
Drinks and Wines. 2 de in 
That this is true, the Chymiſts know full well, of 
who by diſtilling not only theſe Juicy Subſtances, i be 
but likewiſe all other Plants, from the hardeſtWoods p. 


of Trees to the meaneſt Shrubs, (to ſay.. nothvs 
here of all the Parts of Animals, that are * 
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by: thoſe' Plants) even from Horns, Bones, Ivory, 
and other Matters, without the addition of any 
Eiquid'; do plainly;ſhew by the Liquors coming 
out of them, and which the moſt ignorant Perſon cau- 
not ſuſpect to be in them, how great a ſnare Water 
has im the jon of the aforeſaid Things. 

To / paſs by here what ſome famous Chymiſts 
themſelves have pretended, that the Foundation 
even of Metals and Minerals is Water only; 
which therefore, if one may believe em, as well 
as Living Creatures and Plants, may be reduced 
to an Equilibrating Water, by the help of their 
Renowned Akaheſt But we don't inſiſt upon thi 
becauſe if for many Reaſons it is not to be judge 
uncertain, yet it is ſtill very dark and obſcure. 
However, this is at leaſt an undoubted Truth, 
that neither Plants, and conſequently, neither Man 
nor Beaſt, that uſe the ſame for Food, can be 
preſery'd without it, and that all of em do for 
the moſt part conſiſt of Water. 


Srcr. V. We do not bere enquire, whether Water be 
a Simple or Compound Body. 

I'D o not here diſpute, whether Water is to be 
conſider d as a ſimple Subſtance, the Parts of 
which are all of the ſame Figure; and which, as 
it happens in Ice and Snow, joining themſelves to- 
gether, may compoſe the ſolid Bodies of Plants; 
or, whether it is to be affirmed, that Water is a 
mixed Fluid, in which all ſorts of Particles, proper 
for the Compoſition of Plants, are to be found, 
which, after the Evaporation of their Waters remain 
in the Plants, and contribute to the Augmentation 
of their Size and Weight, as has been attempted to 
be proved by Dr. Moodward, Af. Lipſ. Anno. 1700. 
p. 87. This is certain, that hitherto it could ne- 
rer be deduced from Philoſophical Hypotheſes, 
bow it is poſſible, that Spirits, Salts, Oils, Earth, 

t and 
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and Aſhes, @c. as has been ſhewn in the forego* 
ing Experiments of Van Helmont. and Boyle, ſhould 
proceed from the ſame Water ; and which is more, 
how Water can be proper by. producing ſo man 
various Smells, Taſts, and other Qualities in ſ 
various Kinds of Plants, to cauſe each of em never- 
theleſs to grow up Regulariy and Orderly, ac- 
cording to its own Nature. | 


Szcr. VI. Conviftions from the foregoing Olfer- 


Vations. 


Ir is neceſſary to ſhew more fully in this Place, 
how far the Wiſdom of our adorable Creator and 
Preſerver exceeds the Comprehenſion of the greatelt 
Philoſophers, who unleſs irrefragable Experience 
had taught them all this, could never have be- 
lieved, nor ever have imagined that this could have 
been proved from their aſſumed Principles. If the 
Parts of Water, or thoſe that are mingled with 
Water, are formed by Chance only, are moved 
by Chance, and preſerv'd by the ſame, ſince 
Chance Works without any Rule, how could the 
growth of Plants, that has come to paſs in ſo er- 
act an Order in innumerable Places, ſo many Ages, 
with ſo much Advantage to thoſe that inhabit the 
Earth, ever be expected, or ever be hoped for 
again in following Times, if every thing were not 
directed and guided by an Over-ruling Providence? 
I know very well what is uſually affirmed upon 
this Occaſion, by ſome about the Figures of Pore 
in the Plants themſelves ; by others, about Fermer 
tation; and by others again, about a Panſpermia, ot 
a Diſpoſition of the Water, containing in itſelf the 
Seeds of all Things. But it would not be difficult 
to ſhew here, that all theſe Hypotheſes, and ſuch 
lofty Names, in which there is ſo ittle of Truth, 


are much too weak in any manner to make mr 
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feſt the Ways of Gow in theſe Matters. And in 


| caſe any one thinks he can deduce theſe things, 


of which he is entirely ignorant (as he certainly is 
of the manner how Water operates in all ſuch 
Caſes) from a natural and unknown Neceſſity, one 
need not prove any farther that he ſpeaks with- 
out Foundation, ſince there can be no Demon- 
ſtration of a thing that is entirely unknown. 


Sect. VII. An Experiment to ſhew that Water is 
changed into Earth. 


To ſhew this, it is known, that the Evapora- 
tion or Exhalation of Water, asalſo the Diſtillation 
thereof, is a continual work performed in Nature 
without ceaſing ; at leaſt, in Rivers and Seas, 
where the heat of the Sun is of any force ; which 
cauſes the Matter to aſcend in Vapors, and af- 
terwards lets it fall again in the form of Miſts, 
Dews, and Rains, and the like ; after the ſame 
manner as the Chymiſts are wont to produce Eva- 
porations and Diſtillations with the help of Fires. 

Now that Water is hereby changed into Earth, 
has been experimentally ſhewn by Mr. Boyle ; of 
which Sir Jſaac Newton taking notice in his Book of 
Opticks, p. 319. uſes theſe — Water, by re- 
peated Diſtilations, is turned into a ſolid Earth, as 
Mr. Boyle has diſcovered by Experiments : Which 1s 
likewiſe confirmed by that diligent Enquirer, Ro- 
bert Hook, and others, as may be ſeen in the Act. 
Lipſ. Anno 1707. p. 154. ſaying, That all Waters, by 
frequent Diſtillations, are changed into a 'whitiſh 
and infipid Matter, which cannot be diſſolved 
in Water again. 


Ee 3 Sz cn, 


the faid Mr. Hook ſays in the before- cited place, 


468 be Religious\Philsſuphir. 
sxer. VIII. Other Experinientsvelaning there: 


As wonderful as this may likewiſe appear to 


ſome, it may, however, be proved without this 
1 which gives us the entire Certainty 
thereof. | 


I. Becauſe as often as we diſtil Mater it al 
ways leaves ſome Earth behind it, which may 


render the foregoing probable to ſuch as will not 


have the Patience to repeat thoſe Diſtillations ſo 
many times after one another. 
II. It may likewiſe be inferred from hence; 


foraſmuch as every one knows that the Plants 
vhich have been already proved capable of - being 
produced by Water only, are ſubject to Putre- 
faction; and are finally changed certainly for the 
moſt part into Earth. 


III. This ſeems likewiſe to be plain, - becauſ: 


that Sea-Water, tho” cleared as much as poſſible 
from all its Sand, yet being evaporated, does 
ſtill leave ſome behind it. 

An extraordinary Account whereof was comm 


nicated to the Royal Society in England, by Di. 


Robert Plot, made upon the Salt- works in Stafford 
ſoire, which may be ſeen in A. Lipſ. 1684. p. 244 
where one Mr. Collins, writing about the ſame, 
ſays, That the great Quantity of Sand proceec- 
ing from all Pickles, whether it be from the Salts 
of the Springs of the Sea, or from thoſe that are di 
ſolved in Common-water, was found to ariſe on!) 
from the boiling, before which there was not: 
obſerved to be contained in thoſe Liquors : Fo. 
aſmuch as after having been filtrated or ſtrained 
through an eight double Holland Cloth, they did 


not leave behind them the leaſt Marks of Sand 


Which Experiment, at the requeſt of the - 


as mr. 1 oO nme „ 4 
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Dr. Phe, having been again repeated with great 
Exactneſs, occaſion'd fome farther - Spectilation, as 

may be ſeen in the ſaid Account. 

IV. Now, that Water may likewiſe be turn 

into a ſolid Body by Art, is plain from the Sal 
* Mrabile of Glauber, which, according to his 
7 Aſſertion, will congeal all Liquids. ' And I have 
found Roſe- water changed thereby into ſuch a hard 


x Bottle which contained it, it burnt one of the ſides 


0 thereof. I have not made the Experiment upon 
other Liquids, having no more of the ſaid Salt by 
me; and a new Preparation of it required a little 


1 too much Attendante, to meet with the exact de- 
* gree, whereby the Salt might be reduced to Pow- 
5 der without diſſolving, which is however neceſ- 


he ſary in this Cale. 


10 I ſhall here add one inſtance more, that occur'd 

; to my late Brother ; who having firſt ſeparated, 
1 by Sublimation, all the Volatile Salt from the 

; Liquid Matter, which the Chymiſts call the Spi- 
rit, and which was diſtilled in Horſe-dung, was 
a juſt about throwing away the Remainder that 
5 ſmell'd frongly of Fire, and in which he could 
1 diſcover no ſign of any more Volatile Salt; but 
r however, to ſatisſie his Curioſity about the ſaid 
Liquid, he thought fit to Diſtil it over again in 
od. Oren-Aſhes, filling the whole Still after au uncom- 
Us mon manner up to the Top, where the Helm ſtands 
Ui, with Aſhes; and putting Fire under it, it yield- 
ul ed a very clear Liquor, which as long as the Joints 

| are ſtopt, was as fluid as Water; but upon pour- 


- ing it from the Recipient into a round and thick 
* Pint Bottle, he found, that as ſoon as ever it was 


—— ͤ—— 
— — 
* 


Ui in it, that it was changed into a white, ſolid, and 
hard Body, like Matble, without the 'leaſt Ap- 
lid pearance of any Moiſture or Fluidity in it; and this 
Dr Ee 4 ſolid 
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ſolid Body aſſumed the perfect Figure of the Glaſs 
before it, juſt as melted Lead is uſed to do of the 


Mold in which it is Caſt; having viewed it many 
times with Amazement afterwards, whilſt it re- 


tained the ſame Figure and Condition for ſeveral 
Months, art laſt, and by little and little (the Bottle 


not having been well ſtopt) it returned again to a 


liquid Subſtance of a. Smell exactly like, if not 
exceeding the ſtrongeſt Spirit of Hartshorn, or Sal 
Armoniac. e 

I thought fit to give an account of this matter 
here (ſince the Chymiſts hold that this Liquor, 
when all the Volatile Salt is, as far as poſlibl, 


ſeparated from it, to be nothing but a mere 


Phleem, or Water containing perhaps a few Olea- 
ginous Particles in it) to the end, that I might 
ſhew how little Knowledge the greateſt Enquirers 


have yet attained to, of the internal Structure and 


Diſpoſition of that which they call (and juſtly too, 


according to ali Appearance) Water: And after 
| how many Ways it may be proved, that the Wa- 


ter of which we are now ſpeaking, is capable of 
being converted into ſolid Bodies ; to ſay nothin 
here about Ice, which when diſſolved, is turn 


to Water again, and therefore does not ſeem to 


have undergone any real Change. 
Szcr. IX. That living Creatures, Plants, Minerals, 
and even Metals themſelves are produced from Water, 


'  ſhewn Experimentally. 


' I Recommend it to the Over-weaning Na- 


turaliſts, to prove how it may be conſiſtent with 


their Hypotheſes : 
I. That from Water not only Plants; and from 


chem, when treated after a Chymical manner, 


Spirits, 
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Spirits, Oils, Salts, and a Terreſtrial Subſtance or 
Aſhes are produced, but ; RT 7 
II. Living Creatures themſelves. are likewiſe 
beholden to Water, if not altogether, yet in 
a great Meaſure, for the Subſtance of which 
they conſiſt, ' This is plain, becauſe they are 
nouriſhed by Plants and Water ; and the Di- 
ſtillation of all ſolid and fluid Parts of their Bodies, 
even of the very hardeſt, ſuch as their Bones, 
Horns, and Teeth (as has been ſaid before) expe- 
e . ſhews, that Water is a great Ingredient 
thereof. . | 
III. That beſides Plants and Animals, even Mi- 
nerals and Metals, proceed from Water. Thus 
we ſee in the aforemention'd Experiments, that 
Earth proceeds from it; which is likewiſe reckon'd 
among Minerals: And particularly by the Ex- 
periments related in the Hiſtory of the Royal Academy 
of Sciences in France, for the Tear 1705. that from the 
Aſhes of Plants (which have been ſhewn above to 
grow out of Water) Iron can always be extracted 
by the Loadſtone. How all theſe things come to 
paſs, has not yet been rightly proved by any one 
that I know of ; but this plainly follows from thence, 
that our Knowledge of the real Eſſence of Things 
does not extend itſelf very far; and that the moſt 
haughty and Strongeſt Mind muſt be forced to ac- 
knowledge here, that there does daily appear in 
Nature a manner in which Plants and Animals 
are what they are, and according to which, Wa- 
ter does likewiſe operate, which is impoſſible to 
be deduced from any of their Hypotheſes or 
Principles. = 
I beſeech them therefore once again, to conſi- 
der with themſelves, whether they have any 
cauſe to lean ſo much upon their own Underſtand- 
ing which has not hitherto been able to teach 
them, how a Plant grows, and of what it n 
an 


the leaſt Wheel thereof is made, However, the 


Which ſo many haye fallen. 


or wonder 


f 
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which has been examined and 'enquited 'into "4h 

infinitely different Ways, has in the Word 7 aud 
therefore, whether 7 2 can think that they Judge 
wilely, that this their Underſtanding does not oh- 
ly inſtru& them of the Nature ind Difpolition of 
thatUniverſe, containing all theſe particular Matters 
that are unknown to them; but moreover, that it 
1s capableto determine, whether the ſaid Univerſe 
were Eternal, and how it ſubſiſted from all Etefni- 
ty, or whether it had a Beginning; in which they 
43 juſt as wiſely, as he that pretends perfectly to 
underſtand the whole Structure of a Watch, and 
yet is forced to confeſs, that he is ignorant how 


Labour that is beſtowed in the Contemplation of 
War zx (as much of it as there remaiqs ſtill un- 
known) will be abundantly compenſated, if it only 
ſeryes to convince Philoſophers of the weaknels 
of their Underſtanding; whoſe great Preſum- 
. ption is oftentimes the only Stumbling-Block ore 


Srcr. X. The Aſcent of the Water into the ir 


Bur to go on to ſomething elle : 
Could any Body, that had never ſeen it, believe, 
that this Water, which, on account of its greater 


Wow Weight than the Air, is ſeen to deſcend in Ran, 


Dew, Snow, and other Forms, can be made to 
_ aſcend into the Air, and there to compoſe tix 
| Clouds ? Tis true, that as in many other Matters 
ſo likewiſe in this, the Cuſtom of ſeeing a thing fre 
- quently hap en, makes it ſeem to be the leſs rang 
| fl, bur it muſt howeyer be confeſſed, thi 

. this is juſtly reckon'd among the Wonders of tit 
. Almighty in many Parts of the Sacred Writing 


as in Pſal. cxxxv. 7. Jer. X. 13. and li. 16. Wh 


and what uſes ſo common a Matter as Water, 


2 
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| aſcend. from the Ends. of the Earth; 
he maketh Lightnings for the Rau: He bringeth the 


Mads out ef bis 1 Af erer he took the 


trouble to conſider. the various Opinions of the 
greateſt ;Naturaliſts thereupon. We need only 


read what Mr. Mario:te, , Muvement des; Eaux, p. 96- 
and Dr. Kally. AS, Lip], 


Auuo 1692. p. 308. have 


ſaid upon this Subject, to convince us, that the 
cauſe of this Aſcent of Vapours is not ſo eaſie to 


be diſcover d. as ſome have imagined. 


Szcr. XI. How ſuch Aſcent happens. 


ISHALLnot here enquire, whether this Qpi- 
nion of Mr. Mariotte, in this Matter, be the moſt 
probable, namely, that there are little higher Ca- 
vities or Holes in the Air, thro*' which the ſmalleſt 
Particles of Water being raiſed-upwards, perhaps 
by the Preſſure of the lateral Air, may; paſs, but 
at which the biggeſt are ſtopt: Nor, whether we 
may more rightly ſuppoſe with Dr. Haley, that a 
little Particle of Water may be ſo far rarified and 
blown. up as a Bladder, by a warm Matter, that its 

Diameter, in Breadth, Length, and Thickneſs, ma 

be ten times as large as it was before; in whic 
Caſe this Particle may fill a Space a, thouſand 
times bigger than the former; retaining neverthe- 
leſs the Weight only of one Particle of Water, 
which had been found to be but eight hundred or 
nine hundred times as heavy as juſt ſo much Air in 
Magnitude ;-and therefore, according to the 
Laws of Hydroſtaticks, as long as it. remained 
thus rarified, it · would continue aſcending in the 
Air, exactly aſter the ſame manner. as a. folid 
piece of Glaſs, which in ſuch a Condition would 
fink down into the Water,, may be.blownup into 
around Bubble, and thereby with the ſame Weight, 
| eoccupymg 


I 
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occupying more place in th Water, would aſcend 
and float upon it. (Be Ki 
l leave the Arguments of theſe great Men to 


Velocity all Flames aſcend into the Air. 
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* . 


their own Weight; but foraſmuch as the Authors 
of them acknowledge, that they believe, that 
there may be other ways, by which the Aſcent of 
Water, which is heavier, into the Air which is 
lighter, may be explain d; the following (which! 
therefore take the liberty to propoſe here) ſeems 
likewiſe to be one of thoſe; the rather, becauſe 
it is not ſo much founded upon an Hypotheſis, as 
upon Experience. 


Sect. XII. Experiments ſhew that Air does like 
wiſe adhere to other Matters. | 


To ſhew the fame, it is known: 
I. That Fire 1s lighter than Air ; this wantsno 
farther Proof, foraſmuch as we fee with how great 


IT. That lizhter Matters can ſtick and faſten 
themſelves to heavier : This appears in moſt Li- 
quids, which adhere and hang upon other Mat- 
ters heavier than themſelves. | 

Accordingly we ſee, that the Air (which, tho 
flvid, yet very moiſt) does cleave to many other 
Subſtances: To prove this, we need only throw 
a few ruſty Nailsinto a Glaſs of clear Water ; and 
if you view them ſidewiſe, you will ſee many little 
Air-Bubbles cleaving to them. | 
And to the end, that it may not be thought 
that this adhering Air proceeds from the Watet 


- itſelf, I find by my Notes of the 21ſt January 1696, nec 


that ſome little pieces of Ruſty Iron and Braſs were BI ,,, 
thrown into Lye, in which there is no Air, and 
_—_ ſome Bubbles appeared upon them; and 
upon exhauſting the external Air, which gravi 
upon them, the ſaid Bubbles became larger 
an 
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and by their Expanſion, ſhewed themſelves to be 
Air ; and this appear'd the plainer, becauſe if one 
rubbed off with the Finger, thoſe Air Bubbles, that 
remained upon the Iron whilſt it was under the 
Lye ; one ſaw, that how much ſoever the Impend- 
ing Air was drawn off 'with the Pump, there did 
not appear one new Bubble ; ſo that it is plain 
from hence, that the Air will cleave to ſolid Bo- 
dies, and even to Metals themſelves, which per- 
haps may alſo be the cauſe of Ruſting. 
Now that Air does likewiſe adhere and mix it 
ſelf with Water, is ſufficiently known to thoſe 
that have ever ſeen what a Quantity of Air Bub- 
bles appear when the Preſſure of the Air is re- 
moved by the Pump from off the Water. | 


SECT. XIII. Experiments to ſhew that Fire will 
cleave to ſolid Bodies. 


III. Now as Air, ſo likewiſe can Fire cleave 
to heavier and ſolid Bodies. This appears from 
Flint-ſtones, and other Bodies, not eaſily reducible 
to Fluidity when they are made red hot. For 
that the heat thereof is to be attributed to the ad- 
hering Fire-Particles, and not, as ſome Philoſo- 
phers think, to the ſwift Motion of the ſmall and 
fine Parts, whereof theſe and other Bodies are 
compoſed, appears from hence, that in caſe the 
Parts of the Flint itſe:f ſhou:d be put in ſuch a 
violent Motion, it would loſe its Solidity and be 
diſſo ved. 

But for a farther Certainty of the Matter, one 
need only read what Mr. Boyle ſays in his Book de 
ponderabil. part. famma, upon ſe veral Experiments 
there recited, where he ſhews, that even Copper, 
Tin. Stee', Silver, Pewter, burnt Hartſhorn, Cha k 
and Coral, become heavier by the Particles of Fire 
that cleave to them. And to know that this m— 

o 
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of the Weight, did nor ſonttith* proceed from the 
Parts of ottict groſs Bodies mingled with theiFire, 
as from thoſe of the Fire ixſelf; one may fer> there 
that ſome of thoſe Bodies being wholly ſinm up in 
Glaſs, became heavier only by the: pure Flames of 
Brimſtone, ot of Spirit of Wine; which could not 
happen otherwiſe than from the” ſmall Fire Particles 
that miuſt firſt have penetrated the narrow Pores 
of the Glaſs. [ See the ſaid Ble de penetrabilitar 
Vitri 4 ponder. part. Flamm.}] 


Szcr, XIV. Fire will likewiſe clave to Wat, 


proved by Experiments, 


IV. Now that Fire can likewiſe joyn itſelf to 
Water, may be ſhewn by ſetting a Glaſs, or rs 
ther a little Tea-Cup (to prevent the breaking of 
it) full of very hot Water under the Receiver ot an 
Air-Pump; when you will often ſee at the very fil 
Exhauſtion if the Water be hot enough, or at leaſt, 
at the ſecond or third, ſo great a Motion in the 
Water, that, like boiling Water, it will run over 
the Brims of the Veſſel. This Experiment may be 
very eaſily made by all that deal with Air-Pumps. 

When we tried the ſame upon the 24th of 


cember, 1705, there was a little Glaſs full of cold 


Water put under the Bell at the ſame time, which, 
according to Cuſtom, did indeed diſcloſe a few 
Bladders or Air-Bubbles, but no kind of Motion 
that was any ways comparable to that of hot 
Water ; ſo that this laſt Motion ſeems to be more 


properly owing to the Fire than to the Water, 


But to be aſſured thereof, and to ſatisſie the 
Objection, whether the Heat of the Air mi 
not likewiſe be the cauſe of this more violent Mo- 
tion in the hot Water, on the 2 1ſt of January, 1796, 
we heated ſome Lye, in which there is no Air, 


put it into a little Glaſs, under the Bell; and to 
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prevent the Pump from beitig ſpoiled; if it ſhould 
Chance to run over, we put the firſt Glaſs into a 
ſecond : And we obſerved upon the ſecond turn 
of the Pump (tho' there was no Alteration at the 
firſt) that the Lye, with a ſudden burſting, flew 
out above both oo Glaſſes ; which can only be 
aſcribed to the Particles of Fire contained in it; 
foraſmuch às no Air ever mingles itſelf with this 
kind of Liquor. | 1 
Afterwards, upon the 7th of June, 1709, mak - 
ing the ſame Experiment again with Water, we 
filled two equal Tea Cups at the fame time with 
boiling Water; and putting one of em under the 
Bell, we found that the Bell itſelf, upon taking off 
the Preſſure of the Air, and during the Motion 
of the Water, was very hot at the Top. Now, 
whether this proceeded from hence, that the Fire 
Particles being freed from the Preſſure of the 
Air, and extricating themſelves by their Motion 
from the Water, riſing up to the Top, and paſ- 
ſing thro* the Glaſs, render d it hotter there than 
in any other Place; ox, whether it be offy to be 
aſcribed to the Vapours,we ſhall not here difp 
but this is true, that the Water, which had un- 
dergone ſo many Motions in the Receiver, being 
taken out from thence, was much colder even to 
the touch of all that were then preſent, than that 
which was never put under it: Whereas, if it be 
ſuppoſed, that the Heat were cauſed alone by & 
greater Motion of the Parts of the Liquor, and 
not ſingly by thoſe of the Fire, the Water that 
had been under the Receiver, and had been put 
into ſuch violent Motion, ſhonld have b. en much 
botter than that which had ſuffer'd none. 

And thus it ſeems to appear from hence, that 
the Water under the Receiver had therefore loſt 
more of its Heat than the other, becauſe the Fire 
Particles, by taking away the Prefftite bf the Air, got 

an 
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an Opportunity of dada themſelves by their own. 
Motion from the Watet, from whence, being flown. 
out, the Water remained leſs warm than that 
other, in which the preſſure of the Air had hin- 
der'd the Fire Particles from ſeparating them- 
ſelves ſo ſuddenly from the Water. Webs 
Now whether. this adheſion of the Particles bf 
Fire to Water may likewiſe be ſuppoſed to contti- 
bute ſomething, and to be the cauſe either alone ot 
jointly, of that Property of the Water whereby it ex- 
tinguiſhes the Fire; I ſhall not examine any far- 
ther here : Foraſmuch as the giving a true Reaſon 
of ſuch Extinction, as common, and therefore 28 
unheeded as it may appear to many does (If I may 
ſpeak my Mind freely in the Matter) require a 


great deal of Conſideration. 


Szcr. XV. Three Conſequences from the lf . 


periment. 


To proceed, I have noted three Things, that il * 
ſeem to follow from the abovemention'd Expe- 
riment. | 

Firſt, That as Water and Air are particular 
Subſtances, it ſeems, that we might conclude from N 
hence, that Fire alſo ſnould be eſteemed as ſuch; 
and not be look'd upon, conſider'd as only a ſwiſtet 
Motion of the Parts of all other Bodies. This may 
be infer d from the Waters becoming colder, after it 
has been juſt put into Motion, as has been ſhewn, 
therefore need not be here repeated. It likewiſe 
ſeems to appear from hence, that cold and hot Watet 
being at the ſame time put under the Receiver, 
and the Preſſure of the Air remov'd, the hot Wa- 
ter, immediately after its great Motion, did not 
ſhew the leaſt moving Particles, whereas there 
were ſeveral Stirrings obſerved in the cold by the 


Rarefaction of Air, a good while after. Now tis 
known 
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known, that by Boiling and Heat, the Air flies 
out of the Water, ſo that theſe Riſings and Ebul- 
litions ſeem not to be imputable to any other Cauſe 
than to the Fire-Particles that ſucceed and cleave 
to the Water, and which by flying away, leave 
the Water at reſt, _ EO 
S:condly, from hence it likewiſe ſeems to ap- 
year, that the Fire-Particles are very Elaſtical 
and Expanſive : Foraſmuch as we ſee, that by 


removing only the Preſſure of the Air that keeps 


them down, they exert their Motion of their 
own _ which is alſo a Property bf an Ela- 
ſtick 4 ; : 3 
Tdh, The laſt thing that may be infer d from 
this Experiment, and may likewiſe be of uſe is, 
that the Fire which ſticks cloſe to the Water, as 
ſoon as it comes into an Air, which is thinner and 
leſs powerful in its Preſſure, abandons the Water, 
and flies away from it. | 


Secr. XVI. Water and Fire ſeem to produce a Com- 
poſition lighter then Air. 


FROM all this it is to be obſerved, that Fire and 
Water being united and mingled together, may 
make a Compoſition lighter than ſo much Air, 
and which can aſcend in it; juſt as Iron and 
Cork being faſten'd together, will float upon 
the Water, tho* the Iron be heavier than rhe ſaid 
Water. I remember to have ſeen an Experiment 
very analogous to this, by' throwing a Clod or 
Lump of unrefined Brimſtone, and letting it fink in 
Lye, to diſcover whether it contained as much 
Air in it as Salt-petre, in which we found a great 
deal ; but having taken off the Preſſure of the im- 


pendent Air, we did not only ſee ſome little Bub- 


bles ſwelling up, but what is chiefly remark- 


able here, ſome of the little Bits of Brim- 
Vol. II, Ff ſtone 
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Kone that were broken off, were driven upwards 
by theſe Bubbles, and when they burſt, the Brim- 
ſtone ſunk down again. I have obſerved the ſame 
when Water was thrown into Salt, and the Preſ- 
ſure of the Air removed. From whence may be 
infer d, that a lighter fluid Matter indy joyn it- 
ſelf to a heavier, and make one Compoſition there- 
with, and aſcend and float ina Liquor, in which 
the heavier, being alone, would fink. Thus Expe- 
rience likewiſe teaches us, that a ſmall Heat, and 
conſequently a little Fire, can make Water ey 
porate and riſe upwards, even without boiling: 
And ſo we alſo ſee all volatile Salts, ſuch as thoſe 
of Sal-Armoniac, of Hartſhorn, &c. aſcending by 
.the Warmth of a Fire that is hardly ſenſible. The 
ſame does happen too in pure burning Spirits, and 
in all, other things that are eſteemed the moſt vo- 
latile by the Chymiſts. 
And if this Adheſion of the Particles of Fire to 
theſe Matters, be not the only Cauſe thereof, it 
may at leaſt be ſuppoſed from the foregoing, that 
it may be reckon'd a concurrent Cauſe : And it 
even ſeems to be more credible, that this Cauſe 
is more common than that by which the Water, 
before it is capable of turning itfelf into Vapours, 
muſt be rarified into a nine or ten times greater 
heighth, length and breadth: Which is no ways, 
at leaſt very rarely, experienced in Subſtances that 
evaporate with ſo ſmall a Heat; and in others 
ſuch as Volatile Salts, can hardly be ſuppoſed to 
happen. | 


A qo 2 ©» * 


Ec. 


The Religious Philoſopher, 481 


ITT XVII. Water muſt be divided into ex- 
_ Jmall Particles, in order to be Evapo- 
rated. : | | ; 3 


TR x laſt thing that is required above all the 
reſt, as being the chiefeſt Occaſion of the Riſin 
of Water into the Air, is, that it ſhould be divide 
into exceeding ſmall Particles; that it may be ſo 
much ſooner enabled, in Conjunction with Fire, to 
make a compound Body lighter than ſo much 
Air. Thus we ſee in all Diſtillations, that there 
do not aſcend great and entire Drops, but only 
very fine and ſmall Particles. The ſame is plain 
in all Chymical Sublimations ; as likewiſe in the 
Smoak of Fires made of Coal, Wood, Turf and 
the like, which being divided into very minute 
Parts, are carried up into the Air by the adhering 
Fire: But being collected into 'a greater Body, 
when they are turned into Soot, they become 10 
heavy, that they will not aſcend, till they be re- 
duced by other Diſtillations, for inſtance, to Bo- 
dies of a much ſmaller ſize. 


Sect, XVIII. 221 aſcend both by Heat and 
. Cold. . 


Bur to make an end of this Enquiry ; what- 
ever may be the Cauſe of the Aſcent of Watry Va- 
pours, this is certain, that Water being heated 
either by the Sun, or by our Common Fires, tho 
n itſelf it is ſo much heavier than Air, yet it will 
be carried up into it. 

Now, whether we are likewiſe to ſuppoſe that 
there are particular Particles which produce Cold, 
as Fire does Heat ; and which cleaving to the 
Water compoſe a Body lighter than Water itſelf, 
and ſo cauſe it to aſcend — Vapours, we ſhall 

| 2 not 


42 The Religious Philoſopher. 


not here diſpute ; this is certain, that we ſee Va- 
pours aſcending from the low Grounds in the 
coldeſt Wes 

d 


ther, and when the Water is frozen 
hard; and that even Ice and Snow are lighter than 
the Water of which they are compoſed, and con- 
ſequently muſt evaporate : But of this hereafter, 


Sscr. XIX. The Laws of Hydroſtatics. 


To proceed; it is well known to ſuch as un- 
derſtand the Laws of Hydroſtatics, that, 

I. If a Body is to be carried upwards in any 
Liquor, an equal Bulk of the ſaid Liquor muſt 
gravitate or weigh more than ſuch a Body 
II. That in order to cauſe a Body to fink in 4 
Liquor, an equal Bulk of the ſaid Liquor mult 
weigh leſs than the Body. 5 

III. If you would have the Body neither to 
riſe nor fall, but preſerve its Place in any Part 
of the Liquor, an equal Quantity of the ſaid L- 
quor muſt weigh equally with the Body, which 
may be eaſily proved by Experiments. 


SECT. XX, and XXI. The Vapours in the Air 
adapt themſelves to theſe Hydroftatical Laus; ' 
appears by ſeveral Experiments. 


No w, if we ſuppoſe, that Tab. XV. Eg. I. 
repreſents the Globe of the Earth, WP * S, 
ſurrounded by the Air as far as BA D; which being 
heavy in itſelf, and thereby capable of being com 
preſs'd, grows continually finer from below at F, 
upwards thro' g, and F to B, and conſequently 
lighter; becauſe its Elaſtick Faculty dilates it 
more in proportion as the Preſſure of the ſuperiou 
Air is diminiſhed, and, as it ſcatters the Parts 

the Air from each -other, renders it lighter in an 
equally large Space. And if we now ſuppoſe = 
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ther, that this ſame Air is heavier below, at that 
Part of the Globe that lies between F and P, and 
lighter above between F and B, than the Water 
eraporated or mingled with Fire; ſo that about 
F GH, the ſaid Air is of equal Gravity with it, it 
will follow from what has been juſt now mention'd, 
that the Vapours between F and P will aſcend; 
that being raiſed to the Bounds of the Equilibrium, 
F GH, they will float like Clouds at F and IG; 
and being æquipois'd, will neither riſe nor 
fall; but when raiſed higher, to BF, or H D, 
they will deſcend, = 

This will happen much after the ſame manner, 
as when you pour Quickſilver and Water into a 
Glaſs, and then throw in a piece of Iron, which 
will ſink down into the Water, but float in the 
Quickſilver, till it arrive at the place between 
both of em, where it can meet with its Equili- 
brium, and there it will remain between the two 
Fluids, the uppermoſt of which, Bulk for Bulk, is 
lighter, and the lowermoſt heavier. 

We muſt not imagine that theſe Notions of the 
Air are ſupported only by mere Hypotheſes: Firſt, 
Becauſe it has been experimentally proved above, 
that the Air is of ſuch a Property, that when it 
is preſſed by any weight, the Parts of it are ſqueez d 
cloſely together, and ſo taking up a ſmaller Space, 
the ſame Quantity becomes heavier. So that it 
having been proved before in Contemplation XVII. 
XX. by a Tube IF, (Tab. XIV. Fig. 1.) filled 
with Quickſilver, that the ſame Air, which with- 
out Compreſſion is above of the bigneſs of F, 
when ſqueez'd cloſer by the weight of the Quick- 
lilver, will lie in ſo much a ſmaller Space below 
at I, and conſequently becomes heavier in propor- 
tion to its Bigneſs ; ſo that, for inſtance, if we 
ſuppoſe that F, above, is ten times as large as I 
below, a Cubical Inch of _ will preſs or weigh 

3 ten 


* 
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ten times as heavy at I, as at F; fince, by the 
Compreſſion below, there is ten times the Quan- 
tity of Aircontained in the ſame Space I, as above 
aa, *y : 3 
And, Secondly, Which may ſerve for an Experi- 
mental Proof, becauſe ſuch as have climb'd thoſe 
high Mountains, find it to be true, you may fee, 
among many others, a remarkable Account there- 
of in Varenius, Geograph. Gener. Lib. I. cap. 19. H. 41, 
Where ſomebody that climb'd up one of the Ca- 
pathian Mountains in Hungary, which are much 
higher than thoſe of the Alps, ſaw the white Clouds 
floating in the Air below him, ſome of which were 
however higher than others, according as the 
Matter whereof they were compoſed, being lighter 
or heavier, determined their Equilibrium higher 
or lower ; for that numerous Particles, and con- 
ſequently of different Weight, are raiſed up into 
the Air,under the Denomination of Watry-Vapours, 
or other Exhalations, has been ſhew'd above 1n our 
Diſcourſe upon Mz Tr xox s. The ſaid Perſon did 
likewiſe obſerve the Air in which he was to be ſo 
Calm and Serene, that it did not produce Wind 
enough to move the leaſt Hair of his Head; not- 
withſtanding that he had been ſenſible of a ſtrong 
Wind in the lower Parts of that Mountain. 
that which 'ſeemed to be the cleareſt Proof of 4 
greater thinneſs of Air, was, that in diſcharging 
a Musket, at the very Top of the Mountain, tht 
Report or Sound of it was no louder than that 
which is produced by the breaking of a little Stick. 
Now how much the Rarefaction, or Thinneſs, o 
the Air contributes to the Diminution of Sound, 
appears by hanging a little Bell in the Recipient 
of the Air-Pump, and exhauſting the Air from it; 
of which more largely in Contemplation XVII 
$. XXXVI. 


Sect 
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Szcr. XXII. After what manner Vapours foat.. 


Now, to draw a Concluſion from all this, it is 
eaſie to be underſtood, how the Waters, by be- 
ing united to the Sun-Beams or Fire thereof (to 
ſay nothing of the Exhalations in great Froſts) are 
raiſed up into” the Air in Vapours, where, ac- 
cording to the Laws of Hydroltaticks, they are 
driven and remain pendulous in a lighter Matter, 
as the Air is in this Caſe, without ſubſiding by 
their own Weight: But it would be of very little 
Uſe to all the Inhabitants of the Earth, both Men 
and Beaſts, in caſe theſe Watry-Vapours ſhould 
continue always floating in the Air, without 
ever falling down from thence. Now to form 
ſome Conception, how this floating of the Air 
may happen ; Let us again ſuppoſe that from the 
Sea P, in the thick Air FP, (Tab. XV. Fg. 1.) 
there are ſome Vapours raiſed up to F; that at 
the Diſtance of FI G, from the Earth, the Air 
becoming ſomething thinner, yet retains ſo much 
Denſity or Thickneſs, that tho' theſe Watry- 
Vapours, by reaſon of their not being rare or thin 
enough, cannot riſe up higher to B, yet they are 
hinder'd by a ſufficient Weight and Thickneſs of 
Air from falling down, and colle& themſelves 
there in high-flying Miſts, which, when ſeen from 
the Earth, are called Clouds, as has been already 
experimentally ſhewn; whilſt others that are heavier, 
cannot aſcend farther than to K d; becauſe, if 
they came into a higher Air, which was lighter, 
they would fall down again, | 


Ff4 Secr. 
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Scr. XXIII. Experiments to ſhew how the Vapour, 
can deſcend. 


I. Ir now two Winds blow theſe Miſts or 
Clouds with any Force, as IG, or F, from op- 
poſite Quarters, and thereby compel them to run 
againſt each other, it is eaſie to conclude, that 
they will be there collected into Drops, and {6 
becoming . heavier than the like Quantity of Air, 
will fall down; and the rather, beeauſe by the 
Motion of theſe Winds, the Fire that  render'd 
them Lighter (after what manner ſoeyer it hap- 
pens) gets an Opportunity of ſeparating itſelf from 
1em. © | | : e 
Axcording to the firſt manner, we ſee in Di- 
ſtillations from Retorts or Glaſs Helms, when. in 
the narrow Parts of their Necks, the Vapours are 
compreſſed together; that they run into Wa 
try Drops, and ſo deſcend ; tho? juſt before, hay- 
ing Room and Liberty, they did aſcend, and 
would have riſen yet higher, without theſe De- 
filees or narrow Paſſages. _ 

Tis likewiſe well known to every one, that 2 
hot Liquor in which there are many Particles of 
Fire, becomes colder by the Breath or Wind of 
Peoples Mouths. Now that this happens, be- 
cauſe the Fire-Particles-are by ſuch a Motion ſe- 
parated from thence, ſeems probable for the fel 
lowing reaſon ; namely, that otherwiſe, if the 
greater Heat did conſiſt only in a greater Motion 
of the ſmall Parts of a Liquid Matter, the ſame, 
according to this Hypotheſis, by the blowing, 
which encreaſes the Motion of the Liquor, would 
become hotter and by no means colder ; where- 
as common Experience teaches us the contrary. 
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Scr. XXIV. Vapours deſcend by the Separation 
Ppftbe Particles of Fire from them. 


II. In caſe one only Wind be of ſo much 
Strength as to be able, by blowing from I to G 
(Tab. XV. Fig. 1.) to drive forwards the Vapour 
or Cloud I G, in a ſtreight Line IZ, and ſo can 
protrude the whole or a part thereof to Z; it is 
plain, that the ſaid Cloud is higher from the Earth, 
at Z, and conſequently in a thinner Air. From 
whence it will follow, according to the above- 
mention'd Experiments made upon hot Water and 
hot Lye, in the Air-Pump, that the Fire, which 
by ſticking to the Particles of Water render'd them 
lighter, will extricate itſelf from them, and 
aſcending þy its Lightneſs, the Water will be- 
come too heavy, not only to remain in this thin 
and light Air, but even 1n a thicker and a heavier 
near the Earth, and ſo will be turned into a de- 
ſcending Dew or Miſt, or Rain, Snow, or the 
like, according as the Watry-Vapours are either 
rarified or compreſs'd. 


SECT, XXV. Experiments, proving the Deſcent of 
Vapours by the Air's becoming lighter. 


III. No w, that the Air (which being near the 
Earth at P, is otherwiſe heavy enough to keep up 
the Vapours, and to cauſe them to float about F) 
is likewiſe frequently, for other Reaſons, turned 
into a thinner and lighter Subſtance, and ſo gives 
an Opportunity to theſe Vapours to deſcend, has 
been already ſhewn in the preceding Contemplation, 
„XVII, and XVIII. in the Glafles of the Air- 
Pump ; and the Barometers do upon many occa- 
ſons, furniſh us with Experimental Proofs thereof; 
in which the Quickſilver deſcending commonly up- 

on 
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on the leaſt Weight of the Air, does prognoſti- 
cate, that the Watry-Vapours are about to de- 
1 in Fogs or Vapours, or otherwiſe from 
t — * | 


Ss XXVI. Cold will produce the ſame Efefl 
* Shewn experimentally. | 


IV. Bzs1Dptzs this, the ſudden Ceſſation of 
the Warmth of the Air ſeems to give an Qpporty- 
nity to the Vapours, which, by the ſaid Warmth, 
had been raiſe . great Ro to be pre- 
Cipitated by the Cold, and to be turned into 
or Rain. An analogous Example thereof may be 
ſeen in Diſtillations that are performed by 
what they call Serpents, or Worms; and ſome- 
thing like it 1s alſo found in Chymical Cry- 
ſtalizations; in which we ſee, that the Salts 
that float and are diſſolv'd in the Water, whilſt 
warm, do coagulate and ſubſide aſſoon as the 
ſame becomes cold. But whether it happens ſo 
in the Air, or after what other manner it is done 
there, ſince the Nature of Cold is not yet 0 
fully known to us as many think, we ſhall not en- 
quire farther here. | 

Now how many Cauſes ſoever there may be, 
beſides thoſe that we have already mention d, 
whereby the Watry-Vapours that are raiſed upin 
the Air may be made to deſcend ; this is cet- 
tain, that both their Aſcent and Deſcent are owing 
to a wonderful Law of Hydroſtaticks. 

Nov can any one imagine, that all this comes 
to paſs without a wiſe Direction, and that it 
by mere Chance that ſo vaſt an Army of Vapous 
in the great Space of the Air are every where 
ſubje&ed to the moſt exact Hydroſtatical Rules 
in ſuch an infinite number of Occaſions and Ac 


cidents? Is there no want of an Intelligent 0 
* 
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ti- ing to oblige ſuch a prodigious Quantity of Wa- 
le- ters, turned into Clouds, to remain floating in 


the Air, which are often obſerved to deſcend in 
mighty Showers, in rainy Springs and Harveſts, 
or other Seaſons ? To ſay nothing now of the va- 
rous Ways and- Forms in which they deſcend, 
and whereby ſo many Ciſterns and other Re- 
ceptacles of Waters, as well as Ditches, Canals, 
and Ponds, are filled in ſo ſmall a time: But which 
is a great deal more, by which ſuch vaſt Rivers 
ſwell ſo ſuddenly, and over-flowing their Banks, 
do frequently cover whole Diſtri&s of Lands, 


dcr. XXVII. The Motion of Vapours from one 
Place to another, is neceſſary. 


2m 


Cry- Bu r now if theſe Vapours had no other Qua- 
Salts BY lity or Property in them than barely an Aſcent and 
hilt Deſcent to and from the ſame Place, and that 

the Wl thoſe, for inſtance, repreſented in Tab. XV. Fig. 1. 
ns ſo by F, having been exhaled from the Sea at P, 


ſhould fall down again in the very ſame Place ; and 
et o Wi that they were to be moiſten'd only by no other 
t en- than ſuch Watry-Vapours as are drawn from its 

own Boſom, there would very little Advantage 
y be, WY acrue to its Inhabitants from thence. How many 
on d, WI Rivers would then be quite dried up, which at 
up in preſent have their Riſe, or at leaſt receive an 
$ cet- WF abundance of Water from the Rains and Snows 
owing Wl that deſcend from the Mountains? How ſhould 

the wild Beaſts in Arabia, and ſuch like Countries 
comes Bi of Africa, which thro? their Drought afford no Wa- 
t it beer at all, aſſwage their Burning Thirſts > What 
apouts Fruits would the now moſt fertile Places produce, 
where Bl in caſe none of the Water, which by the Heat of 
Rules, Bi the Sun is exhaled in other Parts of the World, 
d Ac = brought, and made to fall down upon 


m ? 
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Can a miſerable Philoſopher think again, tha 
he owes no Thanks to his Creator, that the Wz. 
ters which are exhaled in the Torrid Zone, and 
other hot Countries, are, by the Winds that drin 
Clouds, brought home to him, yielding him Drink, 
and making fruitful that Part of the Earth when 
he inhabits? | 


Szscr. XXVIII Ar Experiment, ſhewing that tir 
Watry Vapours leave their Salts behind them, 


Now ſince moſt of the Vapours that are ſo 
beneficial to the whole World are chiefly exhaled 
from the Sea, and yet thoſe Waters, by reaſon d 
their Saltneſs, are unfit for the Purpoſes to 

which they are deſtin d; inſomuch that Men 
would die of Thirſt in the midſt of the Sea, and 
no Herb or Plant, to which the Salt-Water 
ſhould be applyed, could live and grow therewith, 
as by ſad Experience is but too well known in 
Lands that have been overflow'd by the Sea; Ca f 
any one again imagine, that it is by mere Chance 0 
or ignorant Cauſes, that the Sun does only exhale p 
the Freſh Watry Vapours out of the Sea, and col- 
le& them into Clouds, whilſt the Salt, with which T 
they were at firſt impregnated, by reaſon of its 15 
being ſo much heavier than Water, is left behind? n 


That this is true, may be proved not only from * 

the Freſhneſs of Dew, Rain and Snow, but on: © 
may ſee, whenever one will, a like inſtance, by 1 
ſetting Salt- Water upon the Fire, and ay 05 
to exhale in Vapoars, or by drawing them off in — 


Diſtillation; in which Caſe you will find the Sit 
remaining at the Bottom. The ſame we ſee hap 
pen in Salt-works, by the Sun's Heat, and in the 
Siit-works with our common Fires. So that aftet 
this manner two great Things come to pals, 


without which the whole Race of Mankind * 
| 00 
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ſoon he extiu& ; namely, that Frrft, Sea - Water is 
diveſted of its Salts, and render d fit for Drink, 
and ſo many other Uſes ; and Secondly, that the 
ſaid Salt becomes very ſerviceable to Men. 


src r. XXIX. 1 the Earth were mathematically 
— Rains would ſeldom fall where they were 
wante | | 


Now, if what has been ſaid before be not ſuf- 
ficient to convince our unhappy Atheiſt, let him 
ſtop here a little, and ſeriouſly reflect with 
himſelf, after what manner thoſe Countries that 
loſe their Moiſture by ſo violent and continual a 
Heat (and which are therefore fo dry and ſo bar- 
ren) can be brought into a Condition to ſupport 
their Inhabitants with Meat and Drink: And in 
caſe he could order Matters as he thought fit, what 
Methods would he take, conſtantly to provide'the 
ſame with a ſufficient Quantity of Water from the 
Heavens, and to colle& the . Vapours in that vaſt 
Ocean of Air, and make them deſcend upon thoſe 
Parts of the Earth only, where they are chiefly" 
wanted. And that we may not give him the 
Trouble of charging his Imagination there with; let 
him but ſay, whether he ſhould not eſteem that 
Man for a very underſtanding Perſon, who had in- 
rented a way, which as long as Heaven, Earth 
and Sea remain as they are, will always be 
uſeful, and whereby thoſe dry and uninhabitable 
Countries might be ſo well water'd, as to be 


equal in Fruitfulneſs to any others. 
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'Szcr. XXX. Conviftions upon Ooccafion theres 


To give an Inſtance of ſuch a Caſe ;Let'aMy 
caſt his Eyes only upon the Iſland of St. Thoma, 
which is under the Line, or upon that of K. A 
lena, lying between the Tropics, where the Hey 
of the Sun is exceeding ſtrong ; ſince all the V+ 
pours that aſcend from the ſurrounding Seas, ſen 
to be more likely to fall down again directly int 
the ſame, than upon either of theſe Iſlands, th 
ſolid Parts of which reflect the Rays of the Su 
with greater Force than the fluid Parts of the 
Sea : Can any one think, that it happens without 
the wiſe Deſign of the Creator, that there ar 
high Mountains found upon thoſe Iſlands when 
theſe Vapours are collected in ſo vaſt a Quantity, 
that they are capable of rendering whole Broc 
and Rivers ſufficient to provide Drink for Ani 
mals, Nouriſhment for Plants, and Fertility u 
_ Earth, in ſuch burning Regions, in great abut 

ance. 


Szcr. XXXI. Mountains ſerve to collect Wa 
Vapours from the Air. 


Now, that whatever is here ſaid is true, whi 
ever different Sentiments ſome People may cot 
ceive about the Mountains, can be ſupported | 
a Cloud of Witneſſes, as well as Trials andE 
periments. | 

Let us only peruſe the Deſcription of the Ila 
of St. Thomas, in the little Atlas of Mercator, 
which we ſhall find theſe Words; In the Midd 
this NMand there is a Mountain very full of Wd 
and continually cover d with ſuch thick Clouds, i 
from the ſaid Woods there proceed Streams and Bro 
Sufficient to water all the Sugar in the Plantatim 
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and, which is very remarkable, when the Sun is at the 
higheſt, this Mountain is moſtly cover d with Clouds.” 
The ſame thing is related by Mr. Robbe in his 
Geography, concerning the Iſland Madagaſcar, viz. 
that notwithſtanding that it is ſo ſcituated,as to be 
expoſed to the ſtrongeſt Heat of the Sun, which, 
as at St. Thomas's, is twice a Year perpendicular 
over the Heads of the Inhabitants ; and one would 
therefore be apt to think, that every thing is de- 
ſroyed with Heat and Drought, yet in the middle 
thereof, there are a great many Mountains and 
Woods, from whence many Rivers are obſerved 
to run on all ſides, | 
I find the ſame noted by Mr. Warren, or rather 
in his Extract in the Act. Lipſ. 1691. p. 98. That the 
Chuds and Fugs hanging over and about the Mountain, 
called the Pike of Tenerifte, do run down every day 
about Noon, in ſo vaſi a Quantity, that they do abun- 
dantly fill the Place with great Rains, which never fall 
upon other Parts of that Iſland. oY 
To inſtance in no more ; that this is a uſeful 
Phznomenon in Nature, may appear from the ge- 
neral Geography of Varenius, cap. 9. f. g. who propo- 
ſes this Queſtion ; My there are often obſerved Rains, 
Figs and Snows upon the Tops of Mountains, whilſt 
in the adjacent Valleys the Weather is bright and clear, 
end none of theſe Meteors are to be found? And then 
he proceeds to ſay ; This is confirmed by ſuch as have 
travelled over the Mountains in Aſia, Peru, and other 
Countries, viz. That they frequently obſer ved Rain, Snow 
and thick Fogs upon the Tops of thoſe Mountains ; but 
when they deſcended into the Valleys, they met with no- 
thing but Fair Weather: We find the ſame ſometimes 
in the Mountains of our own. Country, Accordingly, 
Mr. Lörantz. Ides, obſerved in a certain Diſtrict 
upon the Frontiers of China, that the Clouds 
ſhewed themſelves over the Mountains, but not 
farther, | "7" Dy 
SECT. 
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SECT: XXXI. Fountains and Rivers proceed * 
| | Mountains. "4. 


Moreover, that Fountains and Rivers pro 
ceed from that Collection ot Vapours which is 
continually made upon Mountains, is very learned: 
ly proved by that Gteat Mathematician Dt. Haly, 
whole Diſſertation thereupon has been publiſhei 
in the Act. Lip. 1692. p. 308. the Subſtance where. 
of is briefly as follows; This Speculation about Fun 
tains is by no means a naked Suppofition, but it found 
ed upon Experience ; to the acquiring of which my fie 
at the Iſland of St. Helena (which is likewiſe under th 
Torrid Zone, and one bf the hotteſt Parts of the Eau 
gave me an Opportunity; where, upon the Top of a M. 

tain about 2400 Foot above the Sea, the Vapours and 
Deus of the Night, even when the Sky was clear, 4-W 
ſcended ſo thick and ſo ſaſt, that I was forced evil 
Quarter of an Hour to wipe the Glaſs of my Teleſap, ll , 
and my Paper was in a moment ſo damp, that i 
would not bear Ink. From whence one may conclult Wl , 

how great a Quantity of Water muſt be collected upu 
thoſe Mountains in a very ſhort ſpace of Time, which an Wl 
much higher and larger than this is; and which are u. 
ſerved to run in a long Ridge, ſo long as to fill whil 
Countries, ſuch as the Pyrenæan Mountains, thoſe if 
the Alps, the Apennine and the Carpathian, in Ei. 
rope ; the Taurus, Caucaſus, Imaus, and other, 
in Afia ; the Atlas, the Mountains of the Moon, au 
many more, that have no name, in Africa; frm 
whence proceed the Rivers of Nile, Niget ai 
Zaire, in America ; the Andas, and the Apalatia 
Mountains, each of which do far exceed the commit 
Heighth to which Vapours of themſelves do deſcend, a 
upon the Top of which the Air is ſo cold and rarifed 
that it can ſupport very few of the V/apours floating i 
it, and which are driven thither by the Winds. 950 
| | ECT 
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Szer. XXXIIL The Furniſhing us with Springs and 
| Rivers is a Principal uſe of Mountains. 
q- SIA: KG if}; | IR Ep a 
Tux above-named Gentleman is of Opinion, 
and that not without weighty Reaſons too, that 


one of the chiefeſt Uſes of Mountains is to collect 
the Vapours in the Air, and to turn them after- 


wards into Fountains or Springs, then into Brooks, 


and laſt of all into Rivers, and ſo to tranſmit them 
from their reſpective Heighths. 1 

I ſhall not here enumerate the Difficulties that 
are proved by the ſaid Dr. Halley, to ſtand in the 
way of thoſe that pretend to deduce the Origin of 
Rivers from other Cauſes : Wherefore he ſeems 
tolay down the aforeſaid, as almoſt the only ones. 
And it ſuffices for our Purpoſe, that tho there 
were any others, yet theſe at leaſt may be eſteem- 
ed ſome of the chiefeſt. I have dwelt the longer 
upon this Matter, becauſe it ſeems to ſerve for a 
great Proof of the Wiſdom of the Creator to ſuch 
as will conſider the whole without Prejudice. 


ser. XXXIV. Conviftions from the foregoing 


Obſervations. 


No w, If there ſhould ſtill remain any of thoſe 
unhappy Perſons, who endeavour to maintain, that 
every thing has acquired its Form from neceſſary 
Cauſes, or ſimple Chance, upon the following or 
the like Hypotheſes ; namely, that ſo many and 
ſuch amazing great Bodies as the Mountains, are 
of no uſe at all; and who, if they had had the 
faſhoning the Globe of the Earth, according to 
their own Humours, they would have made it 
without them, and have given it a perfect round 
Figure, without the leaſt Inequalities: Let them 
but once ſeriouſly conſider the aboye-mention'd 

Vol II. Gg Ex- 


| 
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Experiments, and from thence learn, Firft, the 
great neceſſity of theſe protuberant Parts of the 
Earth ; without which the Globe would alto- 
gether, or at leaſt in a very great Meaſure, be 
deprived of Rivers, things ſo uſeful, and which 
are ſuch great and noble Tokens of the Goodneſs 
of our Creator. And Secondly, Let them ask 
themſelves, whether they muſt not -be convinced 
thereby, that thoſe ſpeak nothing but the Truth, 
Who affirm, that all theſe Argumentations about 
the Uſefulneſs of ſuch Glorious Parts of the World, 
have no manner of Foundation in the things them- 
ſelves; but only in the Smallneſs of the Under- 
ſtanding of theſe Cavillers; and that if the Ends 
which the Creator had in view, were made known 
to them, what they urge againſt the Greatneſs of 
that Supream Director, would become a Demon- 
ſtration of his Goodneſs. 


Secr. XXV. Egypt moiſten d by the Nile with 


out Water. 


I Musr confeſs, that it has many times ap- 
peared-to me as a ſenſible and viſible Proof of the 
Gracious Providence and Government of Goo, 
namely, what has been publiſhed and confirmed 
by the General Teſtimony of all that have tr 
velled there, concerning the particular State and 
Condition of This Land, which is all Flat 
and without any Mountains, as Monconys and othe! 
write, is ſeldom or never Water'd by Rain; 
lies in the middle of dry Countries, and is almol 
ſurrounded with the moſt barren Deſarts, ini 
much, that of itſelf it is entirely unfruitful, anc 
conſequently would be uninhabited. 

Now can any one imagine, that it comes i 
paſs by mere Chance, that the Mountains of ti 
Moon are placed in thoſe Parts of Africa, when 
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the Countries are burnt up with the Sun, and that 
from the ſaid Mountains, there low ſuch mighty 
Streams, which, being collected together, make 
the Sea or Lake of Zaire, from whence proceeds 
the River Nik, which running thro' all Egypt, 
diſcharges it ſelf by many Mouths into the Medi- 
teranean Sea ; and, which is moſt for our preſent 
Purpoſe, that it yearly Swells and Riſes over 
its Banks, and overflows all the Country ; ſo 
that the Towns that are Built upon any Emi- 
nences, appear like ſo many Iſlands, whilſt the Flat 
Country lies under Water ; and by ſuch Innunda- 
tions, this Country, which is otherwiſe dry, and 
almoſt burnt up, becomes as Fruitful as any other 
that ate uſually Water'd with Rains. 


ssc. XXXVI. The Fertility of Egypt. 


Ir is wonderful what the Geographers, and 
with WW among them Mr. Robbe, in his Deſcription of 
| the World, mentions of the Fertility of this Coun- 
| try ; namely, that theſe Waters of the Nile, with 

'S 28 which all Egypt is over-flown, are wont to leave 
of the WF fuch a Slime and Mudd behind em, as being 
Gov, MW dryed, renders the Ground ſo very Fertile, that the 
firmed Ii Trees are almoſt Laden with Fruits; and that 
ve t. if the Egyptian themſelves were not ſo Lazy, but 
te u would Cultivate and Sow their Lands after the firſt 
Harveſt, and Colle&ion of the Produce, they would 
yield a Second Crop in the ſame Lear: This is 
certain, that by reaſon of the Strength and Fat- 
neſs of their Country, the Inhabitants are often- 
times obliged to moderate the ſame by mixing 
Sand with the Earth. Many do likewiſe aſcribe 
it to this Cauſe, that their Flocks are more nume- 
rous than in other Countries, and that their Sheep 
bring forth Young twice a Year, and the like: 
Gg 2 Some 
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Some Authors ſay the ſame of thelr Women ; 
that they have often Twins, and ſometimes more 
ata Birth, te 


Secr. XXXVII. Conviftions from the foregain 
Objervatiaht.  - :- -: 3h 


To return now to that Cauſe of the River, 
the Collection of Watry Vapours upon Mountains: 
They that are ſtill ſo ſtark blind or ſiff-necked, 
that they cannot, or will not, ſee any Tokens o 
Divine Wiſdom and Goodneſs in each of theſe 
Wonders; Let them again Contemplate ſome d 
them with us, and return to Tab. XV. Fig. 1. 

Let them then ſuppoſe, that upon the Globe 
WERS, there dwell a Number of Men and other 
Creatures, in the Structure and Compoſition d 
each of which, there appears, as has been ſhe 
before, an amazing Skill and Contrivance. 

Let them next own, as it is true, that unlels 
the Earth CXYT, were moiſten'd with Water, 
and that freſh too, the ſaid Earth would be entire 
ly Barren, and all the Living Creatures upon i 
would periſh with Hunger and Thirſt ; and tho 
an abundant Procreation might ſeem capable d 
making good the Loſs, yet not one of their om 
could live a Month after it was brought forth. 

Let them conſider, that thoſe great Seas, and 
vaſt and deep Lakes CWS, how great a G50 
tity ſoever of Water they may contain, would no 
be able to render the ſmalleſt Tract of Land Fruit: 
ful; nor to afford to one ſingle Man or Beal, 
as much Drink as were neceſſary to keep then 
alive by reaſon of their Saltneſs. * 
Can they then in this diſmal State of Aﬀairy 
imagine, that it is by Chance, and without at 
Wiſdom, that ſuch a glorious Body as the Sw 


beſides the Light and Warmth it communicates? 
J 
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us, does alſo render us this Service, that the Wa- 
ters of the Sea at P, being rarified by its Beams, 
are exhaled and aſcend in Vapours to g and F; 
and leaving- their Salts behind them, for other 
Uſes, do compoſe the Clouds F, I G, K d, above 
in the Air; which falling down again in Rains ot 
Fogs, in Dews, Hail or Snow, afford a freſh and 
fertilizing Moiſture to the Earth, and Drink to 
Men and Beaſt. | 

Can he daily ſee this Aſcent of Watry Vapours, 
and ſay, that it is performed by Chance and with- 
out Wiſdom ? Notwithſtanding the manner by 
which *tis brought about, is allowed to be won- 
derful, by the greateſt Naturaliſts, ſuch as thoſe 
* learned Perſons, Dr. Halley, and Mr. Mariotte, who 
3lobe are not aſhamed to acknowledge the weakneſs of 
other their Underſtanding in that Matter, and ſo muſt 
on d cyery one beſides. And yet all this great Prepa- 
ration would have been in vain, if a certain fluid- 
Matter, which we call Air, had not been placed 


unle!* BE round the Globe at BAD. 

Water BY But that which here ſeems to prove undeniably 
entire- BY the Being of a God, is that, notwithſtanding the 
pon 1 Terreſtrial Globe, be thus ſurrounded with Air, and 
id tho BY that the Sun do continually ſhine upon the Sea and 
able d the Rivers, yet there would ſcarce ariſe from 
ir 0 Bl thence the ſmalleſt Vapours, if the ſaid Air were 
orth. ss thin and as much rarified below at F P, as it is 
18, and above, between B and F; and on the contrary, 
, Quan" if the Air were as thick above, between B and F, 
uld nog zs we now find it between P and F, few or none 
d Fruit gef the exhaled Vapours would ever deſcend in 
r Beal Rain or Dews, but floating in the Air, like Oil 
p then pon Water, would continue there, in which caſe 


allo, the whole Earth would be dried up, and 
ry thing living periſh with Thirſt. 


Gg 3 | Let 
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Let me now again ask theſe miſerable Philoſo- 
phers, whether they can imagine, that all theſe 
things are thus diſpoſed by mere Chance, and 
without a View towards any End ? And that the 
Air, by its Weight and Elaſticity, becoming 
more Compreſſed and Thicker below than above, 
was thus diſpoſed with reſpe& to the exhaled Wa- 
try Particles, that the Vapours would be ſeldom 
or never in an Equiponderating State therein, be- 
fore they be raiſed to the heighth of the Clouds 
For K. Whereas otherwiſe, in caſe the Air were 
of the ſame Thinneſs at P, or juſt above the Earth, 
as it is higher at F, to ſay nothing of the Diſtem- 
pers which would be occaſion'd thereby, the con- 
tinual Cloudy Weather, Fogs and Miſts, would 
= away, or at leaſt embarraſs the uſe of our 

ight. 

To add one thing more, is it brought about by 
ignorant Cauſes, and without Knowledge and 
Foreſight, that whereas ſo many other Kinds of 
Salts are incomparably lighter than Water, yet 
the Sea-Salt is heavier? which would otherwiſe, 
by aſcending along with the Vapours, render all 
the Waters of Rain and Rivers uſeleſs and unne- 
ceſlary, both to Living Creatures and Plants. Is 
it by Chance, that the Sun is placed at juſt ſuch 
a Diſtance from the Globe, as to be able by its 
Warmth to cauſe the Waters to aſcend in Vapour; 
and yet not ſo near as to Singe and burn up thoſe 
render Plants which received their Nouriſhment 
and Encreaſe from thoſe Waters, and do chiefly 
conſiſt thereof? | | : 

Have the Sun, the Sea, the Air, and the Salt 
met one another in ſo ſmall a corner of the World, 
which, with regard to the whole Extent thereo!, 
is but a Point; I ſay, have they thus met by mer 
Chance, in order to furniſh all the Inhabitants 
the Earth with Meat and Drink ? Is it owing 1 
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Ignorant Cauſes, that they are endowed with ſo 
many neceſſary Qualities as have been before enu- 
merated, and as are required for this only Pur- 
poſe ? If this be not ſufficient; if no other Cauſes 
concurred, in order to Water the Earth with the 
Vapours deſcending from the Air, than the Light- 
neſs and Thinneſs of the ſaid Air, or the Winds 
that drive them together, it is plain to every Bo- 
dy, that all the Parts of the Earth, without any 
Difference, would be equally Water d; and that 
the Sea, which has no occaſion for theſe Vapours, 
as well as thoſe other Parts of the World, which 
for want of *em would be uninhabitable, would 
each receive their Share ; and it may be, thoſe 
that leaſt want them would enjoy the moſt, 

Once more, let thoſe Philoſophers, with whom 
we have here to do, judge themſelves ; whether 
it be owing to mere Chance, that to the end, that 
thoſe Countries which ſtand in moſt need of be- 
ing water'd, may enjoy a greater ſhare than others, 
ſuch great Bodies as the Ridges of Hills and Moun- 
tains, are placed in or near the ſame. The uſe 
of which, as has been ſaid before, is to intercept 
the Watry Vapours floating in the Air, to collect 
them, in a particular manner, upon their Summi- 
ties or Tops, to derive them down from thence, 
and ſo to furniſh ſuch a Quantity of Water as may 
compoſe the requiſite Brooks and Rivers which 
contribute ſo much to the Benefit of the Earth, 
and the Inhabitants thereof. To ſay nothing here 
of the number of Fiſhes and other Productions in 
theſe Waters, by the help of which the People, 
thro' whoſe Countries they flow, can Communi- 
cate their Fruits and Merchandizes to each other. 
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Sgr. XXXVIIL The Mountains colle Warr 
Vauadours, firſt by the Minde. 


Hex x we ſeem to have a proper Occaſion to 
inquire into the Manner and Cauſes, how and 
why the Mountains are able to colle& ſuch a vaſt 
Quantity of Waters, to the end, that what has 
been ſaid before upon this Subject, may be the 
more clearly underſtood. ad 
How the Vapours are raiſed from the Sea, from 
P, to g and F (Tab. XV. Fig. 1.) by the Warmth 
of the Sun (and under the Poles, by Cold too per- 
haps) has already, in ſome manner, been endes 
vour d to be ſhewn ; as alſo how they are enabled 
to float in thin Air, as in different Stages and De- 
grees of Heighth asg, K, d and F, I, G; and 
moreover, why the ſaid Vapours, being raiſed 
higher up to Z, by the Winds, or driven againlt 
one another by contrary Winds, and for other 
3 do deſcend in Rain, Snow, and the 
like. | | | 
Dr. Halley ſubjoins another Manner to theſe; 
namely, that a floating Vapour or Cloud in E, 
being driven againſt the Mountain Q NR, by the 
Winds at E, aſcends to the Top N, and them 
finding itſelf in a lighter Air, cannot be any longer 
ſupported, but falls down in ſmall Drops upon 
the Head of the Mountain, and from thence- rut 
ning down, fill the Cavities of the Mountains 
(which are ſuppoſed to be there, and ſo are often 
found to be) with Water; which running conti 
nually thro* the Orifice M, produces the litti 
Brook Me T, or Me V ; which joyning themſelves 
with others of the like Nature form a large 
River. IE 
It appears by this way, why the Waters are a 
ſembled in greater Quantities upon the Mountain 
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foraſmuch as oppoſing their Tops from QR, to 
N, againſt the Winds which dei the Clouds 
u E, K d, Cc. they ſerve for Barricado's or Croſs 
Trees, and ſo do either force the Vapours to 
aſcend into a Lighter Air, or forcing them againſt 
thoſe tops, ſqueeze em together, whereby they 
become heavy and fall down again. 


* 
- 4 
4 o 4& * 


SECT. XXXIX. Secondly, Vapours are collefled 
by the Coldneſs of the Mountains, and Superior 


AND as it is credible, that this does often 
happen, it ſhould ſeem that the Winds are neceſ- 
ſary thereto ; and that in caſe they failed, ſo great 
a Quantity of Water, according to all Appearance, 
would not be 2 whereas the above-men- 
tion d Experiments teach us, that the Tops of the 
Mountains, even in hot Countries, are not only 
encompaſſed hy Winds at certain times, but con- 
the tinually with * and Vapours; ſo that beſides 
this it ſeems, that a more ſettled. Cauſe, and 
heſe; which does not always depend on the Motion of 

in E, de Winds, muſt obtain here, 

y the Now, whether this can be deduced from the 
there Cold of the Mountains themſelves, and of the Su- 
longer I berior Air ſurrounding their Tops, and to which 
upon de Reflection of the Sum-Beams does not reach; 
| or, whether it muſt be aſcribed to their Heads 
being always hid in the Clouds, I leave to ſuch 

8 will enquire more ſtrictly: This is certain, that 
by reaſon of the Cold they are often cover'd with 

now, and Va“enius ſays, that, excepting in the 
Months of Juh and Auguſt, there is always Snow 
upon the Pike of Teneriff ; tho' none can be found 

tis and the other Canary in lands. 
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Sz cr. XL. Thirdly, Vapours are collefled by Shatlow, 
Deum | Experimentally. 7 * oak 
Wx have not here undertaken to write largely 
upon Natural Knowledge, not to repeat the whole 
Hiſtory of Nature; but we cannot forbear ob- 
ſerving however, that the great Shadows which 
theſe Mountains produce, do occaſion a' continual 
Cold Air about them. Thus we read in the Ex 
tract of the Hiſtory of Bohemia, Act. Lipſ. 168: 
p-244- That in a certain Valley of the Giant Moun- 
- tains, at the hotteſt Time of the Year, ther 
are * deep Snows, and that they have laſted 
there for 16 Years together, the old being of 
browniſh Colours, by which it is diſtinguiſhed 
from the latter Snows that are white and clear, 
If then we ſuppoſe the Sun to be at O (Tab. XV. 
Fig. 1.) and a Mountain QNR, caſting its Shs 
dow, as at QE X; where the Sun-Beams ar: 
hinder'd either by other Mountains lying about i:, 
or, becauſe the Sun ſeldom Shines upon that Side, 
from ever Heating the Air to ſuch a Degree 
is found in the next adjacent Air: It is plain, that 
the Air within the Shadow QE X, will be 1 
great deal Colder than that which encompaſs 
the Mountain out of the Shadow. Now it | 
been proved Experimentally in the foregoing Ci 
templation, that a Warmer Air having acceſs tt 
another which is Colder, if they be not of a to 
different Thickneſs, will be rarified and drive 
with a Wind and Stream towards the cold A 
Now if this ſhould be applied to the Air, wid 
is here not only below, but alſo above, and a 
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#8 the Side, or rather round about the Shadow; M. 
þ if ſhall ſee how this Air, with all the Vapours in ton 
14 are driven to the Shadow. For that the Vapoull N 
| ö floating in the Air do continually follow its Couſ too 
i. | 
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is plain, and 2 from a bolling and ſteam- 
ing Pot of Water, {ect in a place where there is no 

ind, from whence then it may be concluded, 
that the Air with its Vapours, coming into ſuch 
2 Shadow, and being there deprived of its Ela- 
tick Force by the Cold, will be immediately fol- 
lowed by more Air which is Warmer, and con- 
{quently whoſe Elaſticity is Stronger, and ſo pro- 
duce an entire and gentle Stream of Air and Va- 
pours, if not prevented by other Winds, and moi- 
ten thoſe Places with continual Vapours. 


Sscr. XLI. Four:hly, Other Shadows likewiſe give 
occafion to the Concourſe of Vapours, proved Expe- 


rimentally. 


Now, that this alſo, among other Reaſons, 
muſt be laid down, why the Vapours ſeem to be 
drawn in a continual Stream to the Mountains 
(but really and properly are preſſed thicker from 
al ſides) and why the Mountains are many times 
obſerved to be clouded (of which we have given 


out It, 
t Side, 


vo {crcral Inſtances above) every one that underſtands 
you the Properties of the Air, may eaſily inferr from 
de N what has been ſaid. That in Shadows the Va- 


npaſe f cours of the Air are collected, does certainly ap- 
pear from the Night, which is nothing but the 
Shadow of the Earth, and in which it is well 
known, that the Vapours and Dews fall thicker 
than in the Day time. Thus we ſee the Deſcent 
of Vapours in the Night-time was obſerv'd by 
Dr. Halley, in the Iſland of St. Helena. And we 
ind in the Memoirs of the Royal Academy of France, 
for the Year 1699. P. 128. a Method invented by 
Mr. dela Hire, to hinder the Dews of the Night 
tom ſticking to the Glaſſes of the Teleſcopes. 
Now Experience teathes, that in the Mornings 
too the Mountains are moiſten'd with Vapours = 
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Þ-arenus's, General Geography, lib. x. H. 5. p. 157.) be- 
cauſe thoſe Places that are within * Shadow of 


that they are the only Cauſe thereof; ſince perhaps 
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the Mountains, are much Colder at Night than 
other Places that are out of the Shadow. Thus 
we likewiſe ſee from the foregoing, that in 
the Iſlands of St. Thomas and Madegaſcar, the 
Mountains which colle& the Waters from whence 
the Rivers are produced, being cover d with Woods, 
and conſequently more Shady, do make the Air 
more cool and more Elaſtick ; by which Means the 
Waters are yet more encreaſed upon the ſame : 
And that it may not be thought that this is incon- WW 
ſiſtent with what has been ſaid above, of the De- WW 
ſcent of the Waters more ſtrongly at Noon from Wl 
the Mountain called the Pike of Teneriff : Let it 
be conſider d, what was farther ſaid about this 
Mountain, namely, that the Snow which coverd ll * 
the Top of the ſame, being melted by the Heat of Ml! 
the Sun at Noon, cauſed the Waters to run down 
more violently at that Time. 1 

I think, that theſe Experiments may ſerve 
for Proofs, that the Cold produced by the Su- 
dows of the Mountains in the Air, may juſtly be 
counted one of the Reaſons why, ſo many Watry 
Vapours are carried thether in a continual 
Stream. | 


Szc r. XLII. Vapours ſufficient to produce River. Bl 


T = only Difficulty that ſeems to remain, how Wi 
there can aſcend ſo great a Quantity of Vapous 
as may ſuffice to produce great Rivers: To at 
ſwer which, we do not here pretend to maintain, 
that all Rivers proceed from theſe Vapours, oc 


according to the Opinion of Others, the Sea er 
tering into Subterraneous Caverns, may, by af 


of Filtration, leave its Salts behind it, and fo pto- 
ond Weak is, DEN N 
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duce Sweet and Freſh Fountains : And beſides, it 
may be, the Subterraneous Fires may cauſe theſe 
Waters that come from the Sea into” the Cavities 
of the Earth, to exhale” and aſcend in Vapours, 
which being again turned into Water, by the Cold 
which they meet with above, may produce Foun- 
ins. But it is however a ſufficiently probable 
Truth from what has been ſhewn before, that the 
id Vapours may juſtly.be reckon'd among, the 
principal Cauſes of Rivers. Since the Sea, and 
other Waters expoſed to the Sun, do continually 
tranſmit Vapours upwards, which, being colle- 
ded upon the Mountains, and coming down again 
in Rain, Snow, or Hail, are proper to produce 
Rivers which may flow a long time without ceaſing 
ad compoſe, great. Streams. This may be in 
ſome Manner inferr'd from the Obſervations of 
Mr. Mariotte in his Treatiſe du Movement des Eaux 
725. who ſays, that in a heap of Rubbiſh, which 
ſerve vas about three Foot high, and whoſe Superfi- 
Sha. WY cies was little leſs than 500 French Fathoms (for- 
ly be amuch as the Rain that fell upon it, and upon the 
Watry Tops of the Neighbouring Houſes could not Soak 
tinual uro by reaſon of the Hardneſs of the Ground) 
= was a continual little Stream of Water made 

ow. | 

But the ſame will be yet better ſhewn hereafter, 
tom the Calculation which the ſaid Mr. Mariotte 
„ how makes, concerning the Waters of the Seine, com- 
pours WW bred with the quantity of Rain falling upon thoſe 
o 1. rafts of Land from whence this River has its 
intain, I Origin (ſee the ſaid Treaiſe, p30, 312 32,33-) 'Þ 
rs, or wich it is proved, that in caſe there falls ſo muc 
chaps kin Water every Year upon theſe Lands, that in 
Sea en: de it remained there, would riſe to the Heighth 
v wall 15 Inches, there would be 6 times as much as 
o pto-· s requiſite to run down the Seine in one Year; 
duce in caſe the heighth of ſuch Rain - water ſhould 
amount 
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amount to 18 Inches, there would be 8 times a4 
much ; as likewiſe, if you ſhould: ſuppoſe it to 
riſe to 20 Inches, there would fall g times as much 
Water upon thoſe Places as flows thro, the Bed of 
the ſaid River. GY * Js 4 4 | 


$Szcrt. XLII. 'The Method of computing the Quas 
ny of Rain Water falling in a certain 70 
TAI Method which Mr. Mariotte makes uſe of 
to compute the Quantity of the ſaid Rain-Water, 
is this; he took a ſquare Veſſel, which, for in- 
ſtance was two Foot in Length, and as much in 
Breadth, which was raiſed upon a Horizontal Iton 
in ſuch a manner that no Water could come into 
it, but what deſcended immediately from the 
Air into the Square of the Orifice thereof, This 
Water was conveyed by a Tube down into a 
round Veſſel, from whence it would not be Ex- 
e ſo, chat by Gaging the Water in the 
id round Veſſel, it could be known, how high 
it would have riſch from the Bottom of 
Square Ciſtern : And ſuppoſing that there fell as 
much Water in one Year upon one Place, as upon 
another, one might compute pretty near the Depth 
of the Rain, that would fall upon the circumja- 


cent Lands in the ſpace of one Year. 
Szcr, XLIV. The, Rain of Paris compared wit 


that of Liſle. 


Mr. Mariotte ſays farther, that this Experiment 
having been made at Dijon, he found it to amount 
to 17 Inches; and another Perſon that tryed the 
ſame, computed it to 19 Inches 24 Lines. But 
they that that deſire to ſee a very accurate Cal 
culation and Compariſon thereof, may find 


ſame in the Memoirs of the Royal French _ 
. | 1699 
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1699. p. 25. for 6 Tears following, one of which 
was made by Mr. Vauban at Liſle ; and t'other by 


= TW” BY WD 0D 0” WWW e WW R war cw 


Mr. de ia Hire, at Paris; in the following Manner: 


—— 


— OE OT RED 

Liſte. | NN 

| Tears Inches Hues Inches Lines. 
1689 18 9 41 
|” "8" 12. 8h; 6. 07 3 
1691 15 2 6 
1692 25 41 23 gi 

1 | = 

„ 
133 61 121 9 
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And thus the Rain-Water that falls at Lie eve- 
ry Year, amounts to the Heighth of 20 Inches 
and 3 Lines, as that at Paris does to 20 Inches 
31 Lines, or at Medium of both 21 Inches, 


Sacr, XLV. Rain-Water alone ſufficient for 


Rivers, 


Fro hence, tho it be plain, that there falls 
more Rain in one place than in another, within 
the ſame Space of Time, yet to make a general 
middle Computation, it may be ſafely advanced, 
that there falls about 20 Inches of Rain yearly up- 
on the Earth, and conſequently 9 times as much 
as was neceſſary to fill the River Sine in one Year. 
do that, tho? we ſhould dedu& from thence all that 
is ſerviceable to other Uſes, and to the moiſtening 
and fertilizing the Ground, and all that Evaporates 
from it as ſoon as it is fallen; yet the Rain alone, 
without the help of other Vapours, furniſhes Wa- 
ter enough to maintain a far greater River than 
the Seine; which, if it happen'd in all Places 2 
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the Globe, and that many of theſe little Streams 
ſhould be collected into one great and common 
Stream, they would together compoſe. mighty 
Rivers. Accordingly, we find by Experience, 
that by reaſon. of the Quantity of Waters which 
they bring with them, famous Rivers are 
duced by the Concourſe of ſeveral others that are 
leſſer ; which the Rain-Waters falling upon ma- 
ny great Parts of the Earth diſcharge therein. 


Szcr. XLVL There is more Water in the Air | 
what Deſcends in Rain, . T? 


We may now infer from the foregoing, that ile 
Vapours which deſcend in Rain only, ſeem to be 
more than ſufficient to ſupply the Rivers; but 


that, beſides this, the Air does yet abound with a 
very great Quantity of Waters, may appear: 


4 % 


I. Becauſe thoſe Waters diſcloſe themſelves in 
Miſts, Dews, and Nocturnal Moiſtures, and of- 
tentimes do - likewiſe deſcend in inviſible Vi- 
pours. | | 
II. Thus we find in the making of the Nui 
metra, or thoſe Machines by which we meaſure 
the Moiſture of the Air, as we do the Weight 
thereof by Barometers, and the Warmth by ' Ther 
mometers; that the Strings of Muſical Inftruments, 
Ropes, Wood, and other things, do undergo con- 
tinual Changes by thefe Vapours floating in the 7 
Air, according as they do more or leſs abound. ns 

HI. The Chymiſts are particularly ſenſiblerhere- the \ 
of, who, when they have reduced their lixivia By de 4 


Salts to pure and true Alcaline, as they call them, Auf. 
with all their Caution, can hardly prevent then BY - 5 
from being diſſolved by the aforeſaid moiſt Vi- Anf 
4% gs And WM ontin 
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And I have often thought, when I found good 
Salt of Tartar wichin Doors, and in a Laboratory, 
turned into a clear Liquor, that there muſt be a 
very great quantity of theſe inviſible Vapours con- 
tinually floating in the Air, ſince, that in ſo ſmall 
a Place, in ſo ſhort a Time, and in ſo little an 
Orifice or Mouth, as that of the Glaſs containing 
the ſaid Salt, there could be ſo much Water ga- 
ther'd together ; for which reaſon Mr. de la Hire 
himſelf (ſee the Memoirs of the Royal Academy, for 

1703. p. 78) ſeems to ſuſpect, that Stones likewiſe, 
in which there were found any Salts proper to 
draw Waters to them, might ſerve to colle& the 
like Vapours into Springs or Riils : At leaſt, the 
Experiment which he there relates, that even in 
Places where it don't Rain at all, as ina Cellar, 
for inſtance, a conſiderable quantity of moiſt Va- 
pours may be found, 

V. Bur this appears yet more plainly from what 
. the ſaid Mr. de la Hire, p. 77. ſays farther, that there 
4 were a great many Experiments made, by which it 
2 was proved, that if you ſet a very large Veſlel 
with Water in the Air, there will much more Wa- 
ter evaporate out of it than can deſcend from the 
Air upon the like Breadth. 


S:cr, XLVII. Exhalations from Canals and 
Ditches. 


To make a rough Gueſs thereof, a certain curi- 
ous Miller, whom I asked, How much he thought 
the Water in the place where his Mill was couid 
de diminiſhed in one Day by the Heat of the Sun? 

ſwer' d me, that in a very warm Day there was 
(to ſpeak within Bounds) at leaſt the quantity of 
at Inch in Depth, eſpecially, if the hot Weather 
continued any time, and by that means his Waters 
Could not be much encreaſed by thoſe that ran 

Vor II, Hh down 
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tinually aſcend from our Canals and Ditches, 


down from the Lands about him ; for otherwiſe 
it did not appear to him, that he loſt ſo much 
Water : But thoſe who have ever ſeen how much 
Water is exhaled from the Canals in a very little 
ſpace of Time, eſpecially when the Ground is 
dryed by a continual Heat, will nor judge, that 
we exceed the Truth, in allowing an Inch a Day 
in very hot Weather. 

For this purpoſe, inthe beginning of Fune, 1710, 
I filled a flat Earthen Pan with Water, and ſet it 
in the open Air in a bright and clear Day, and 
examining it after four and twenty Hours, I found 
that there was a full Inch loſt in the Depth of it, 
by Exhalation. 

Now, if we ſuppoſe, that the Evaporation of 
all the Waters throughout the whole Earth be 
equally great, and amounts to an Inch a Day, ac- 
cording to this Calculation, there would be every 
Year 365 Inches in Depth drawn into the Air: All 
which, ſuppoſing it to fall down again in Rain, 
would be capable of overflowing the whole Su- 
perficies of the Earth 365 Inches high in one 
Year. 


SEC r. XLVIII. Experiments to ſhew, that Eva 
porations are likewiſe performed by Cold. 


Lr it not be objected againſt us, that there 
cannot be ſo much Water exhaled under and neat 
the Poles, by reaſon of the Coldneſs of thoſe Parts 
of the World ; becauſe, | 

I. In the very ſharpeſt Froſts, Vapours do cot 


upon breaking the Ice: Now in order to er 
quire whether this, as ſome think, might like 
wiſe proceed from the Subterraneous Heat; up0 
the 14th January 1709, which, as every Body 
knows, was a violent and uncommon Froſt, Inq 
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an Earthen Baſon, and pouring 40 Ounces of Wa- 
ter into it, put it into Scales in a Room where 
there was no Fire at all made, and found that 
upon its freezing, it had loſt in 17 or 18 Hours, 
above a quarter of an Ounce in Weight ; 
having taken care to prevent the breaking of 
the Veſſel upon the Waters freezing, by keep- 
ing a little Hole in the middle of the Ice al- 
ways open ; thro' which the Water being conti- 
nually preſſed from under the Ice, it made a great 
Convexity and Protuberance above the Superticies 
of the ſaid Ice ; a ſure Sign that Water is both 
moved and rarified even by Cold. And ſo before, 
upon the 8th of Fanuary, in the ſame Year, a quan- 
tity of Snow being put into the Scales, ſuffer'd a 
e ꝛilible Diminution of its Weight; notwithſtand- 
ing that it had fallen above three Days before, and 
lain all the time in the Air; and that which is 
more, we find even Ice itſelf will evaporate in the 
coldeſt Nights ; as has been likewiſe obſerved by 
Mr. Boyle, in his Book, de Atimoſphar. Corp. Con- 
111 whilſt T am writing this, a Perſon that has 
been one and twenty times in Ereenland, tells me, 
that when the Weather is Cam, and withour 
Wind, the Sea frequently ſmoaks and emits a vi- 
ible Steam, which Varenius does alio confirm, p.361, 
where, ſpeaking of rhe Scaſons in the Frigid Zone, he 
ſays, that a heavy, foggy and tnick Vapour floated 
over the Water, inſomuch, that Peoples Sight 
was incercepted thereby: From all which it fol- 
lows, that a great quantity of Vapours aſcends 
from Water in the coldeſt Regions of the World. 


Hh Szcr. 


514 The Religious Philoſopher. 


Sect. XLIX. Objeftions Anſwer'd. 


Now if it ſhould be ſuppoſed and granted, that 
the Waters produced by the Exhalations of theſe 
Vapours, do not near aniount to the quantity of 
an Inch a Day, as in our 'warm Climates ; we 
may ſet againſt it, that the Heat of the Southern 
Regions, quite as far as the Equator, is much great- 
er than that of ours. And again, that the Super- 
ficies of the Earth between us, who lye in about 
the Latitude of 52 Degrees and the North Pole, 
is much {maller than that which is between the 
Parallel inhabited by us, and the Equator : Where- 
fore, the Parts of the Earth, where the Air is much 
hotter than with us, are incomparably larger than 
thoſe where it is much colder. So that we ſhall 
not ſeem to have made any great Miſtake in taking 
the quantity of our own Exhalations, or that of 
an Inch a Day, for a Medium common' to the c 
whole Superfices of the Earth. | t 

But, foraſmuch as the Terreſtrial Globe 1s not 


t 
cover'd with Water all round, let us, for ter 0 
Certainty, ſuppoſe farther, that the Seas, Rivers, I 


and Lakes, do engroſs no more than half the Su- 


perficies thereof: Then the Vapours, that are h; 
daily attracted, to the quantity of one Inch in th 
depth, will cover the whole Face of the Earth, dy 
when they deſcend in one Year no more than an 


the half of 365, that is to ſay, only 182 x Inches 
deep. 
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Sect. L. A Calculation after the rate of an Half 
Inch daily Exhalation. 


Now if the daily Exhalation of one Inch ſhould 
appear too large a Computation, let us ſuppole 
it be half as much. 

This ſeems to be the more probable for the fol- 
lowing Reaſons: Firſt, Becauſe Dr. Halley (by 
keeping a Thermometer with Salt Water con- 
tinually in that Degree of Warmth in which he 
had obſerv'd the Air to be in a hot Day) found 
upon Trial, and by Weight, that the Superficies 
of that Water was in the Space of two Hours fal- 
len rc of an Inch, that is in 12 Hours :, or in 25 
Hours ; of an Inch, ſuppoſing the Exhalation to 
be always equal. | 

And again; Foraſmuch as the above-mention'd 
Miller had, at my Requeſt, with great Exactneſs 
obſerved, that from Tueſday the 7th of June, 1712, 
to the ſame Hour the following Friday the 1oth, 
the Water in the Purmer-meer, or Lake, had loſt 
of its depth 15 Timber-Inch ; that is to ſay, every 
Day half an Inch; tho' the Weather was then much 
cooler than the preceding Days; and he would 
have proceeded farther in theſe Obſervations, if 
the Weather had not begun to be rainy and win- 
dy. After which, the Air being again warmer 
and calmer, he informed me, that in three other 
Days there were evaporated two compleat Ryn- 
land Inches, which is ſo much more than half an 
Inch a Day; and therefore, if we ſuppoſe the 
quantity of Exhalations to amount to no more than 
half an Inch every Day, and the Superficies of 
Land and Water to be exactly equal, the Rain 
that will fall upon the whole Earth, will amount 
to the half of one 18 13, that is about 90 Inches 

Hh 3 in 


r. 
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in Depth ; in caſe all the Exhalations ſhould fall 


down again in Rain. 

But now Experience teaches us, that the quan- 
tity of Rain does not amount to more than about 
20 Inches. Wherefore there muſt be 43 times as 
muca Water exhaled as deſcends in *Rain ; for 
4+: times makes 90. So, that if the Rain be ſub- 
{tracted from thence, there will ſtill remain 33 
times as many Vapours floating in the Air, in 
order to come down from the Mountains, and 
to ſerve for the Uſes of Plants and other Ne- 
ceſſaries. 

So that from hence it may appear in Groſs, 
not only, that beſides the Rain there is a large 
Army ot Vapours, of three times as great a quan- 
tity, continually floating in the Air, but alſo 2 
ſuperabnndant Number of Exhalations from the 
Water, which alone riſing to the heighth of 20 
Inches, as we have ſhew before, yield nine 
times as much Water as is neceſſary for the Courſe 
of the Seine. So that the ſame being increaſed to 
9o Inches, are adapted to afford above 40 times 
as much Water as the ſaid River requires. 

Wherefore, altho' the Plants ſtand in need of 2 
great Quantity of Water, and indeed of more than 
one could imagine, as well as more than all the 
Rain can ſupply (as may be ſeen by the Experi- 
ment made by Mr. de la Hire, and recited in the 
Memoirs of the French Academy, 1703, p. 73, and 74. 
nor could the Rain Water, according to the Ob- 
ſervations of that Philoſopher, ſink deep enough in- 
to the Earth ; yet the Mountains, by this Surplus 
of Vapours, ſeem adapted to ſupply and main- 
G 


SgcT. 
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Sect. LI. Convictions from the foregoing Obſervations, 
and a Word about the Air-Salt. 


Now to make an end of this Matter ; let the 
miſerable Caviller, who hitherto would not own 
that there is a Go p that governs the World, ſe- 
riouſly reflect upon this aſtoniſhing Circulation of 
ſo vaſt a quantity of Waters, which aſcending 
from the Seas, x Proc and Lakes up into the 
Air, are there preſerv'd in Clouds ; and paſſing a 
ſecond time thro? the ſaid Air, are made to deſcend 
again, partly in the form of Miſts, Hail, Snow 
and otherwiſe, for various Purpoſes ; and part! 
coming down from the Mountains, compoſe thoſe 
great Rivers, which again diſcharging their Wa- 
| ters into the Sea, and from thence again being 
| raiſed up in Vapours, have inceflantly, and for 
| the Space of ſo many Ages, taken the ſame Courſe, 
and thereby ſupply'd all living Creatures with 
Drink, fructified the Ground, and render'd in- 
numerable Services to the whole World. And can 
he ſtill imagine, that it is without a Deſign, ſince 


1 the whole Ocean, by reaſon of its Saltneſs, is en- 
n tirely uſeleſs for theſe Purpoſes, that by the 
e Warmth of the Sun (to ſay nothing here of other 
j. Cauſes which may likewiſe concur) the Waters 
* of the ſaid Ocean being divided into the minuteſt 
) Particles in its Aſcent, leave all their Salts behind 
he them for other Uſes; which Salts would be prejudi- 
* cial to moſt of the Fruits of the Earth, and ren- 


der the Water uſeleſs for quenching Thirſt or af- 
fording Drink to Animals; and farther, that 
the ſaid Water paſſing thro? the Air in Rain, Dew 
and other Forms, ſhould impregnate itſelf with 
the Salts of the Air and other Parts thereof, in 
order to become more uſeful for the aforemention'd 
Purpoſes ? | | 


Hh4 Naw 
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Now, whether this Salt of the Air be only Ni- 
trous, as ſome pretend, we ſhall not here diſpute; 
but ſhall take ſome notice of it hereafter : This is 
certain, that Salt-petre is likewiſe produced by 
the Air, and that the ſame does contribute, Fiſt, 
to the rendering the Water more fructifying, which 
the Ancient and Moderm Gardeners knew well 
enough, and of which we may ſee a remarkable 
Experiment in the Tranſactions of the French Aca- 
demy 1699, p. 74, and 76. And, Secondly, that 
this ſame Nitrous-Salt, how much ſoever it has of 
the Nature of Salt, is yet a principai Means for ex- 
tinguiſhing Thirſt, as moſt Phyſicians know very 
well. Let the Atheiſt conſider all this with him- 
ſelf, and ſee whe:her he can, with a good Con- 
ſcience, pretend to reconcile it with mere Chance 
or Ignorant Cauſes. 


Sect. LII. The Wonders of the Nile. 


AND now we are ſpeaking of Salt-Petre and of 
Rivers; can one believe that it is by Chance that 
the Nile in Egypt, which overflows and renders 
the Country fruitful without Rain, carries ſo 
much Salt- Petre with it, that a great quantity there- 
of may be made only by evaporating the Waters 
of the ſaid River; (ſee de Stair Phyfiologia de Nitn) 
inſomuch, that this exceeding dry Land becomes 
ſo fruitful, as to exceed moſt of the other Parts of 
the World. Now if any King or Prince had been 
ſo fortunate as to have brought this to paſs, and 
to have found out a Method of watering ſuch 2 
vaſt Extent of Land every Year with ſo fructifying 
a Liquor, and without any Labour of Men, would 
not this have been recorded to his Praiſe, as a Won- 
der of Wiſdom, by the lateſt Poſterity? And now 
that we ſee this happen in the moſt glorious Mar- 
ner, excceding the Power of the greateſt Sove- 
reigns, 
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reigns, and with ſo much Advantage, as to pre- 
ſerve the Lives of thouſands of Men, and to 
render this Country, which in its own Nature 
is one of the moſt Barren Parts of the World, 
many times a Magazine and Granary for other 
Nations, that have been diſtreſt by Famine (as we 
zre informed by Hiſtory ;) Can any Body ſatisfy 
themſelves in affirming, that this was done with- 
out Deſign, and by mere Chance? Let ſuch an 
Infidel or Sceptick only compute how many things 
muſt here concur, to render a Country ſo dry as 
Egypt, and which is never moiſten'd with Rain, 
Fruitful and Plentiful to ſo high a degree. 1. There 
muſt be Water, and in ſo hot a Country that 
Water muſt be brought from ſome other Parts. 
2. For that reaſon this Country muſt be lower 
than almoſt all the reſt of Africa, where the Nile 
has its Riſe, in order to be over-flowed by that Ri- 
ver. 3. And in other Parts it muſt be higher 
and more raiſed, to the end, that during the In- 
undation People may inhabit there; and ſo it .is 
obſerved to be about the Places where their Towns 
are built, which at the time of their over-flowing 
appear like ſo many Iſlands. 4. There muſt be ſo 
much Water in order to run over its Banks, and 
to drown the whole Country. 5. After the In- 
undation, it muſt lie a while upon the Ground, 
to the end, that during its Stagnation, it may de- 
poſit the Slime or Mud which it brings along 
with it. 6. The Water, that it may occaſion ſo 
great and uncommon Fruitfulneſs, muſt be im- 
pregnated with a ſufficient quantity of Salt-Petre, 
but not with too much of it; which does not 
happen in places where it rains enough, or in any 
Rivers that I ever heard of. 7. This Water muſt 
lkewiſerun off again of itſelf from the Lands which 
it over-flow'd, and leave them dry, in order to 
produce their reſpective Fruits. = 
ow 
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Now, if we ſhould allow that all theſe ' Qua- 
lities are not peculiar to the Nile, foraſmuch as we 
read that the Judus, Ganges, Niger, Zaire, and 
other Rivers, do fertilize alſo their adjacent 
Countries by Inundations; will any one infer 
from thence, that becauſe there is a Go p who has 
exerted his Wiſdom, Power and Goodneſs in more 
Places than one, therefore He is endowd with none 
of thoſe Perfections? | 


Szcr. LIII. Convictions from the foregoing Ob- 
| ſervations. 


Bur to return from this ſmall Digreſſion, and 
to ſhew with how glorious a Luſtre infinite Wil- 
dom appears in the Uſe of Mountains, and the 
Benefit it communicates to the World by this Cir- 
culation of the Waters, and Production of ſuch 
neceſſary Rivers; Let a Sceptical Philoſopher lay 
before himſelf a Map of all the Countries of 
the World, and attentively view the numerous 
Rivers therein, which are diſperſed throughout 
like ſo many rich Fiſh-Ponds ; which, by their 
Sweet Waters, furniſh all things living with 
Drink ; and afford an Opportunity to the moſt di- 
ſtant Countries mutually to communicate their te- 
ſpe&ive Productions. And let him tell us, whe- 
ther, if there were no ſuch thing to be found up- 
on the Earth, he would not be obliged to own, 
with us, that the World would be in a very miſer- 
able Condition. And altho' the ſame quantity of 
Water were to be met with in ſome ſtagnating 
Lakes and Marſhes in the loweſt Countries of all, 
is it not plain, that the higher Regions, at leal 
where it never once Rains,as£gypt, Peru and the like, 
would be ruin'd with Droughts. Not to mention, 
that in a great Collection of Waters, by reaſon 0 


their ſtagnating, in proceſs of time, an ante 
able 
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able Deſtruction would hang over their Heads. 
Again, can it be pretended, that it is by mere 
Chance, that there are ſuch a number of Foun- 
tains found in all Parts of the World, out of which 
at firſt little Rills and Brooks proceed, which joyn- 
ing together, compoſe great Rivers; by which 
means the very drieſt Countries are furniſhed with 
Water, and that with Running and Living Waters 
too, which, by its continual Motion, is preſerv'd 
from Corruption? Now this could by no means 
happen, if there were not Mountains in ſome low, 
and even high Countries too, upon which the Va- 
pours being collected, were ſufficient to ſupply 
Matter for all theſe Rivers. 


Srcr. LIV. The Diſpofition or Fitneſs of Mountains 
for the aforeſaid Purpoſes, and Convittions from 


thence, | 

; Now, can this be aſcribed to any other Being, 
$ than to a Wiſe, Powerful and Gracious Gov ? 
. I. That we find ſuch great Bodies as the Moun- 
r tains diſtributed throughout the whole Earth. 

h II. That moſt of em are found in the higheſt 
* Countries, in order to tranſmit theſe Rivers from 
e thence to the Diſtance of hundreds of Leagues 
e. lometimes. 


p- III. That the whole Superficies of the Earth is 
n, adapted thereto, which grows gradually lower on 
all ſides where it is waſhed by the Sea, as is plain 
from the Courſe of the Rivers that moſtly diſ- 
charge themſelves therein ; ſince every Body knows 
that Water, by reaſon of its Weight, always runs 
to the loweſt Places.  . 

IV. Do we not herein ſee a wiſe Direction? 
that there are always ſo many Mountains made 
for this Purpoſe, namely, to produce ſuch mighty 
Rivers as the Rhine, the Danube, the Rhone, the 
Boryſthenes, 
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Boryſthenes, &c. (ſee Varenius's Geography, lib. 1. 

16. f. 3.) and they that deſire to —_ - larger 2 
count thereof, and to know how the Mountains 
run in Ridges thro' the Earth, may meet with the | 
ſame in the ſaid Varenius, cap. 10. lib. 1; as alſo | 
in Burnett s Theory of the Earth, cap. 9. who, tho 
their Heighth bears very little Proportion to the 
Bigneſs of the Globe, is yet of Opinion, that the { 
Space which they take up, may amount to a tenth / 
Part of the ſolid Land thereof: They that would " 
form a Notion thereof, may conſult the Figures f 
which this laſt Author has made, tho' he uſes l 
them to a contrary Purpoſe, notwithſtanding that b 
he has left out ſeveral and very large Mountains, t 


on account of the Smallneſs of his Draught, ſuch as 60 
the Apennin and other Mountains of nah, &c. 10 
V. Now it ſeems ſtill neceſſary, that in the Pro- ul 


montories, or Parts of Lands, running into theiSea, Pe 
ſuch as Htaly itſelf, and others likewiſe, Mountains fo! 
are particularly placed for this Purpoſe, that the w. 
Vapours ariſing from the Sea, ſhould not need to Pl; 


be carried far over Land, before they met with not 
Mountains, where they might be turned into Wa- the 
ter and drive down again. Out 
VI. The Iſlands alſo ſeemed, above all the reſt, Sea 
to want Mountains; foraſmuch, as being ſhined . bar 
upon by the Sun, they were hotter than the Sex- wh 
Waters wherewith they are ſurrounded, and there- Po 
fore were not likely to receive much Rain thence. trid 
To be convinced hereof, let any one view in 2 1 Mo! 
Map the aforemention'd Iſlands of Sr. Helena, the 
St. Thomas, &c. and conſider, whether it be pro- Kea 
bable, that ſuch little Plains and Spots of Land only 
in Compariſon of the circumjacent Seas, Hou 
which, for the aforeſaid Reaſons, does ſo far ex- ¶ qu 
ceed them in Heat, could entertain the leaſt Hopes Sea | 
of receiving Water enough from Heaven, if Go — ] 
our 
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ſo particular a manner by the help of Moun- 
tains. 

Now if any Body that reads the following Paſ- 
ſages, taken from the Deſcribers of the World, as 
firſt from Burnet, There is no ſolid Land either of the 
odor new World, or no old or new Iſland, but what has 
its Mountains. Secondly, from Vareniis, lib. 1. cap. 10. 


6. 2. In moſt of the Iſlands, and in Promontaries, the 


Mountains are ſcituated, ſo as to run thro the middle of 
em, and divide them into two Parts; which he con- 
firms by many Examples. I ſay, can he that 
reads this continue to believe, that it happen'd fo 
by Chance ? tho* he is forced to acknowledge, 
that if a Man were in the higheſt manner concern- 
ed for the Preſervtaion of thoſe Iſlands, he could 
not diſpoſe the Mountains therein after a more 
uſeful Manner, to make them ſerve for Watering- 
Pots to the Country round about them, and 
for collecting thoſe Vapours, which would other- 
wiſe be ſcatter'd by the Winds, exactly in thoſe 
Places where they would be moſt uſeful. Muſt 
not every Body ſee the Power and Goodneſs of 
the great Creator and Governor of all things, ſhine 
out moſt brightly, who, in order to ſweeten the 
Sea-Waters, which of themſelves are ſalt and 
barren, and to diſtribute them throughout the Earth 
where-ever they may be uſeful, has daily forced 
Bodies,ſo conſiderable in Size and Strength, to con- 
tribute thereto; who has order'd the Seas, the 
Mountains, the Air, the Vapours, the Winds and 
the Sun itſelf, that they might perform theſe 
great Benefits to the Inhabitants of the Earrh, not 
only to concur in general, but that each of them 
ſhould likewiſe afford the moſt proper and moſt 
requiſite of all their Faculties; ſo, that if the 
a had not been ſufficient in its utmoſt Breadth 
and Depth, if the Mountains had not been high 
enough, and placed ſo conveniently ; if the — 
a 


f 
. 
: 
i 
' : 
yp 
: 
: 
py 
Ml 
ji 
4 


— — 


— — 
— — 


— — 
—— 


— _ > 
- _— — 


— 


—— 


— — 
* 


524 The Religious Philoſopher. 
had not been Elaſtical, and therefore thicker be- 
low than above; if the Vapours had not been 
light enough; if the Winds had not been ſtrong 
enough to drive them along; if the Sun had not 
been fixed at ſo juſt a Diſtance, as to yield nei- 
ther too much nor too little Heat, this great i 
Work of the Circulation of the Waters, and with 
it almoſt all Creatures, had long ſince been at an 
End, and the whole Terreſtrial Globe become a 


Wilderneſs. 


Ser. LVI. Rivers require a Place wherein to diſ- 
charge their Waters. 


HAvINO thus far traced the Rivers to their 
Origin, if me now contemplate their Numbers, 
their Largeneſs, and their unconceivable Quar 
tity of Waters, which for ſo many thouſand Years 
do inceſſantly paſs along with them for the Bene- 
fit and Happineſs of all that dwell upon the Earth, 
every one muſt be convinced of the neceſſity of ve 
ry large and deep Spaces where theſe mighty 
Streams may rendezvous and meet with ſuch à Re- 
ceptacle, as to hinder them from over-flowing the 
dry Ground. | 

Is it then by Chance, that there are prepared in 
the Earth ſuch unfathomable Depths, as may con- 
tain the whole Ocean, and into which all the Ri- 
vers may diſcharge their Waters, and without 
which all the Power, and all the Skill, that ha 
been employed in the Frame of the World, 
of the Plants and Animals upon it, would be all 
in vain ? 


Sg cr 
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SECT. LVII. Sak preſerves the Sea from Cor- 


ruption. 


Lr now an unhappy Atheiſt Contemplate 
with us this great Collection of the Waters, theſe 


raltly extended Seas, and lay, whether in caſe 
the ſame did conſiſt of nothing but freſh Waters, 
brought into them by the Rivers and Rains, he 
can even ſuppoſe, that it would have been poſ- 


idle for them, after having been expoſed ſo ma- 
4 ny Ages to the Action 


OT E WW SI 


Lake, and 
thereby produced innumerable and fatal Diſeaſes. 


Let him repreſent to himſelf in this Caſe, all the 


Waters of the Sea ſo 2 that hardly any 
Fiſh could live in them. uſt not then again 


mere Chance, or ſomething elſe, that does not 
now whether or how it operates, have the Ho- 
nour of what we are going to ſay, namely, that 
Ju at the bottom of this great Pit, there grows, 


ois placed, ſuch a quantity of Salt as is capable 


." converting all the Sweet Waters that run into 


into a Pickle, and ſo to preſerve it from Cor- 
MPtion, as well as to hinder the Waters in many 

aces from freezing, which, if it ſhould happen 
v<ally in the Sea, as it does in Rivers and freſh 
ners, it would not on! render the Sea many 


"nes eunpaſſable, but by ſtopping Ships in the 
middle of it, cauſe an infinite number of People to 
Iriſh with Hunger? 


nd \et no Man can ſhew any Neceſſi , why 
lere ſhould be ſuch a vaſt quantity of Salt found 


me Sea rather than in other Places, ſince there 
are 
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are likewiſe. Mines and Pits thereof to be me 
with in many Parts of the Land. Thus we regd, 


that they dig Salt out of the Earth in Poland; in 


Tranſylvania, in Tyrol, in Spain, in Leſſer Afia, in 
Perfia, and upon the Banks of the Caſpian Ya, 
which laſt is carried throughout all Ria. There 


is a Mountain of Salt in Cuba, and the Iſland of 


Ormous in the Perſian Gulph, is ſaid to conſiſt for 

the moſt Part of nothing but Salt; in all Africa | 
they uſe ſuch Mineral Salt; in Peru there is an 
unfathomable Mine of it; in the Kingdom dt 
Maſulipatam in India they dig ſo uaſt a quantiy Wl * 
thereof, that all the Indians furniſh themſelves from Ml * 
thence. See this more largely. in Varenius's Ge 


graphy, lib. 1. cap. 11.4. 1. t 
Can we then, ſince Salt may juſtly be reckon'd Ml " 
among the Minerals and Productions of the Earth, d 
aſcribe to Accidental and Ignorant Cauſes, the N 
great Benefit that hereby befals the whole Earth, Wl * 
namely, that the Sea does alſo abound in it? if © 
Wherefore, if one were to ſee a quantity of Hef WM © 
put into a Veſſel of Pickle, by which it is preſer- ® 
ved from Putrefaction, would any one ſay, that i © 
the Salt grew there, and that the Fleſh was put f 
into it by mere Chance? 1 
Sr. LVIII. Bays and Gulphs of the Sea for il * 
| Reception of Rivers, nol 
Ir this be not enough to ſhew the Hand of Go 
to unhapy Mortals; yet an Atheiſt muſt atleaſt ac: * 
knowledge, that a great Part of the World woull the 
be render'd uninhabitable by the Inundation 8 
Rivers, if the Earth were not waſhed rt oh 
about by the great Sea, and which is very wor 


derful, if the Sea did not tranſmit great Branches ne 
Arms, or Bays, from itſelf into the Land, in By 
der (beſides other Uſes) to receive likewiſe . \ 


S8 Ta. B AS FARBEN 


monly called the Mediterranean, and 
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the tets of: the Rivers Boſom, to 
rt pon" Ya ee 
ld ney Müarrer for Vapouts,: 
r 


ſaid — —— it comes chat this 


and great 
Coalts 


whole Strut ork would have been 
— — 
to t 8 J Mere not er 
the Inland Countries: and Regions remate from 
the Sea. „ u, be, — = — of 
ſuch Importance, upon which! relerva- 
tion and Welfare of Whole Nations depend, is 
brought to paſs without: 4 Wiſe Deſign? 

To give In caſe the migh- - 
ty Arm of. the Northern Ocean, which is com- 
monly called the Zaſt-Sea, lying between a great 
— of Countries, were not, as one may ſay, 
* . {any on purpoſe to receive like 

all the Rivers that diſcharge their Wa- 

_ into it (and which: Varenius terms, excecding + 
great ones) how- difficult auld it have been. to 
them to have found their Way into the Deren 
and how many Provinces wouid it have render 
uninhabitable by their Inundations, if the Sorin 
of the Hund, and thoſe of the Great and Litele 
were ſtopt, and all the Rivers ceaſe falling into 
the ſaid Eaſt-Sea'? - 

The ſame would. happen, it, thoſe rich 54 


noble Coaſts: of that great Gulph d is com- 
ch-Coalls 


are of ſo vaſt an Extent, were not Yr N 
-" * by their weight could run down thi- 


her, and from all Parts (diſcharge their mighty 
Ay as it were into 2 Common Drain formed 
for that Purpoſe. 


For theſe — it is, that che baer 1 . 


the Dardanells to Conſtant is ſo very diffic 
on account of a — me, by the Dil 
V charge 
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charge of ſach-grear-Rivers: as the Dame, the 
Nieper or Boyyſthenes, the Tanni, or Don and tthers, 
Which carry their Waters thro? theſe »Streights, 
See Ns Navigation; p. 8. 

Now all theſe Waters ſeem to diſcharge them- 
ſeives fittdlly into the great Ocean by the Streights 
of Gibrtilter'; and; as at the Dardazels, do there 
like wiſe produce à continual Current otitwards. 

Bur Twas very much furprifed at what one of the 
namely, that having often paſs d the ſaid Stteights, 
befides-the sktown- Currents in the Mediterranean 
Sea, whith run Eaſtwards along the Coaſt of 


| 
Baibary, and Weſtard on the oppoſite: Coaſt; it | 
ws experimentally . khown to all Sea-faring Peo- WM j 
ple, ſthat there way a continual Cutrent from ; 
the Ocean thro the ſaid Streight, ſetting inwards. t 
This they infer, foraſmuch as thoſe that wil {MW } 
go into the Mediterranean, can always paſs thro fc 
this Strieghte by -Laveering or Tacking, even tho t. 
the Wind be contrary ; and yet, in the lame be 
Cirenmſtances, can they paſs from the Mediterra WW 0 
Difficulty. Sen. 62 164 th 
And when Ienquired of that Gentleman, what WJ ye; 
berame of that vaſt quantity of River · Waters which W La 


are continually diſcharged into the Mediteumm, an 
and which ſeem to have no other Outlet but 

1 the aforeſaid Streights ; he was pleaſe ? 
to inſwer- me, that ſome were of Opinion, that 

either the Heat of the Sun exhaled thoſe Water 
ftom the Sea, or, as others thought, that tber 
were in the ſo named Gulph of Narbonne, or n 
'other Places, ſome Subterraneous Cavities at tht 
Bottom of the Sea, whereby theſe Waters were di 
charged; at leaſt, it was experimentally know 
that there is an uncommon Motion of the Sea-V: 
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than in any ether 
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— uf thing elle. be the i 
which on the 
—_ e receive 
ivers, . on the yk 
not in ſo many 3 
been ſo far blled, therewith, as not to overflow | 

the che nt, Countries, ab ray is certainly true, 
that the Diyine Providence does herein diſplay it- 
ſelf after a wonderful, manner, whereby God has 
given a conyincing and ocular Demonſtration,thas 
de will not be bound by any neceſſary Laws of 
Nature, hut is ws rform all things accord- 
ing to his own leaf ealure, producing in ſuch 
alittle Corner of the World, as is the diſtance of 
the Streights of the Daxdanells from thoſe of Gi- 
lraltar, ſuch. an amazing Work as the making Place 
for the Diſcharge 90 thoſe mighty — after 
two ſuch different countable Ways. Num 
berleſs would 15 e fon that might be pro- 
re WI duced upon ccaſion from the Natural Hi- 
and WI ſtories of the 855 nd other Waters: We ſhall 
therefore refer our. Re aders to thoſe that have gi- 


en 5 
2 thoſe $06. 8 5 


ö eo 
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phat WY ven Relations and Deſcriptions of the Sea and 
hich WY Land, all 2 if we were to rapgat, would be 
an endleſs Work. 12 


: Sxcr, LIX. 1 


Bur becauſe we have been large enough upon 
this Subject, let the Atheiſt go farther with us, 
and obſerve, how the Sea does not only ſurround 
the Whole Earth; in order, as has been faid be- 
before, to receive into its Boſom the Rivers 
and Freſh- waters, and preſerve them from Cor- 
ruption by its Salts, till they become uſeful again, 
bur likewiſe, how the , ſaid. Seas are the only 
'Tiz Means 
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means by which Commerce uk 
carried on; and each Part of he Globe, 


the advantage of lying near" 
help of Shipping, all the 4003 
niencies of the moſt Imtand Saure 
the Great Creator has vouchfafed not day to take 
care of thoſe that lye near the Sea, but 9 75 
of all that live in the very heart of the 

nent, by the means of Rivers, boy re the Toh 

ing or breaking of the Ocean 

within the Continents theriſelves'; ; Tata 
which have been given in the Eaſt and Mediter 
radean Seas. 

Let us produce aloe; grape * Fold, 
which has hitherto been ſo fi igvally bleſſed by 
Go p, but which is ſurrounded” with unftuitful 
Countries and barren” Heaths, had been obliged 
to have fed its Inhabitants with'nothin opt ona what 
itſelf produced, perhaps there e 
been a more miſerable and defective Nation oy 
all Europe Whereas now, by the help of the Sea 
only, every thing that the ole or new. World can 
afford, either for Neceſſity, Convenience, or Or- 
nament, are brought hither in great abundance. 
Can then a Dutch-man ever look upon the Sea . 

out thinking at the ſame time, how much | 
indebted to Him that made it? 


Scr. LX. The Force of the Sen in bearing Bur 
dens, and Conrvittions from thence. ; , © 


Wen there no Sea, what vaſt Machines bod 
we ſtand in need of? What a Strength of an u- 
expreſſible Number of Men and Beaſts would ther 
be wanting to bring home to us thoſe mighty 
Burdens which an Indian or an Eaſt-Country Fleet 
does now ſupply ? the more becauſe the Merchants 


muſt then have been obliged to paſs thro' the 
Coun 
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Countries of other People, it may be of Enemies, 
or of ſuch Nations, Who, like the Arabians, live 
upon Plunder; iniomuch, that befides the Num- 
bers of Men, they would likwiſe be forced, for 
their own to carry with them great 
Trains of Artillery, and all other kinds of Amu- 
nition and Proviſion: Whereas now theſe heavy 
Ships, containing all theſe great Burdens, are ſo 
eaſily born by the Sea, and driven forwards by 
ſmall blaſts of Wind, and very long Voyages 
performed with much Conveniency and little 

Time. | | 

If an Atheiſt ſhould ſtill maintain, that all this 
is ſo diſpoſed without any Wiſdom, ler him con- 
template a well equip'd Man of War, or even an 
Eaſt-· India Ship, and let him be ask'd, what Means 
could poſſibly have been invented to have put a 
Machine of ſo great a weight as ſuch a Ship, with 
all its Lading and Cannon, into ſuch a Condition as 
do cauſe it to move with a very ſmall Force, with- 
out the Aſſiſtance of Water, or any other Liquid 
Matter > The only Anſwer, if he were a Skil- 
tul Mathematician, that he were able to give, 
would be, that ſuch a Ship muſt be put into a 
ſufficient Equilibrium, in which caſe the leaſt Sur- 
pluſs of Weight would be able to move it; juſt as 
if it were hanged by a Chain or Rope to a Crane 
or to one Arm of a Balance, to which there would 
be alike number of Pounds faſten'd on the other 
Arm, or after ſuch other manner as a Mechaniſt 
could propoſe to himſelf ; but whereof it is no leſs 
certain, that among all the known Matrers, none 
could be found ſufficiently ſtrong to ſerve'for In- 
ſtruments to ſuch Experiments. Much leſs could 
they frame any Idea of bringing a Ship from the 
Indies in ſuch a manner. 
Now in theſe Circumſtances, if any Man ſhould 
kl him, that he knew a Way how to carry ſo 
Ii; val 
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ly than at Noon-Day ; and to ſay ſomething of thok 
der d at by every one than as yet underſtood, in re- 


or Sluice of about 21 Foot in 


| 
| 
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vaſt a Burden ſome hundreds of Leagues, and to 
keep it in à conſtant Equilibrium, without evet 


changing its State, ſo as to bei able to move it 
with a very little, Force hich way he pleaſed, 


according to all the Points of the Compaſs; wou'd 


he dare to anſwer, that ſuch a thing be pet · 
formed without a wiſe Contrivance.- | 


S ge r. LXI. The fone Arguments enforced 


F Tr1s would be the Time to ſhew the unexpreſ: 
ſible Footſteps of an adorable Creator more dear- 


Laws of the Hhdroftatics, which are more wor- 


lation to their way of Working; but we ſhall do 
this more largely in its proper Place; and webeg 
thoſe that read it, to apply what we there ſay, to 
the Powers of the Sea, to the end, that they may 
be more fully convinced, even with Aſtoniſhment, 
of the Wiſdom and Power of the Great Creator. 
To ſay one word or two of it here ; Can one 
jadge, that there is no Knowledge or Contrivance 
required to raiſe up one. of the greateſt Men of 
War by the help of a few Tuns of Water, which 
for Weight are by nomeans comparable to it? And 
it is plain, that this may be done, if fuch 1 
„drawing 20 Foot of Water, ſtood upon dry 
-Ground, and that there were made about it a Dock 
„in ſuch man- 
ner that there ſhonld not remain more than the 
Breadth of half a Foot, or a good deal leſs, be 
tween the ſaid Ship and Dock. For in caſe thi 
Interſtice between rhe Ship and the Dock (which 
being about halt a Foot more or leſs in ö 
would contain very little Water) were fled u 
to che Top with Sea- Water, every Body ton 
that The afoxeſaid ſmall quantity of Water bens 


ſo 


m 
ſo diſpoſed, would raiſe-up-and put into Motion 
ſo prodigious a Weight as chat of the whole Ship. 


This muit be aſcribed to the Lightneſs of rhe 
Wood alone, as if the Water had but à ſmall ſhare 
therein: Foralmuch as we-hope hereafter cxperi- 
mentally to prove the contrary, when we come to 
treat about the Laws of the Hydroſtatics. 


Szcr. LXII. The Nhe of the Sea. 


Cana Man now that has any thing 'of Grati- 
tude in him, perſwade himſelf, that he has no Qbli- 
gations to that Go p, who has ſurrounded the 
whole inhabitable Earth with theſe Waters, and 
holds them every where in a continual Readineſs, 
that their mighty Strength may be ſerviceable to 
Mankind ? It he can, let him go one * farther 
with us, and contemplate the Depths of the Sea, 
which in ſo many Places is unfathomable. It was 
not ſufficient for the Great Creator to preſerve 
the Ocean in ſuch a State, for all the above-men- 
tion d Purpoſes ; but that this great Space of Wa- 
ters ſhould not be without further Uſes, and to 
the End, that the Hand of its adorable Maker 
might be manifeſted as well by the deepeſt Cavi- 
ties as by the vaſtly extended Superficies thereof, 
He has been graciouſly pleaſed to furniſh it with 
ſuch innumerable Kinds of Fiſhes,and other Marine 
Creatures, by the multitude of which, ſo many 
Men are continually fed; inſomuch, that where 
no Bread can be procured, but with great 
Trouble and Charge, the ſame being dried does 
lkewiſe ſupply the Want thereof. Not to men- 
tion here the inexpreſſtble variety of Fiſhes, by 
which the Appetite and Palates of ſo many Eaters 
are gratified ; will an Atheiſt dare 'to mention, 
that the Sea likewiſe; in this caſe, with all its 
Fiſhes, were made 8 Defign ? MEAT he 
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himſelf, and all Land, Creatures, | could 7 be 
able to remain à quarter of an Hour under Water 
without dying: Is thore then no Knowledge re- 
quired to form ſo many Creatures aſtet ſuch a 
manner as to be able not only to live.always in the 
Water; and gs other Creatures find their du 
in the Air, they, on the contrary; get their wh 
4 in — 2 ; but — bring _ 
their Young there in ſo great abundance ? Further, 
let us conſider, OSS ce Structure of the 
Eyes of Fiſhes differ from that of the Land Crea - 
tures, the firſt being adapted only to ſee in Water, 
the other in the Air. Let him alſo conſider the 
Shape and Form of Fiſhes, where he will plainly 


| diſcover all thoſe Qualities that are requiſite to 
ſupport them in Water. And fince ſome of them 


can only live in Salt and others in Sweet-water, 
let him obſerve with wonder, that Care is talen 
for the firſt by the Sea, and for the laſt, by Rivers 
and freſh Inland Waters. And if he deſires to be 


further. informed of the Relation which the Fiſhes 


and Water have mutually to one another; let him 


turn to what is ſaid here below concerning 


Fiſhes,and compare it with this Diſſertation about 
the Sea. i 


Secr. LXIII. The Circulation of the Waters dies 


likewiſe Preſerve the Land from overflowing. 


Io add ſomething farther, which ſeems to git 
an irrefragable Proof of a Gov that Rules the 
Sea to ſuch as are not entirely. obdurate ; Can any 
oneſce, without the utmoſt Amazement, that ſp great, 
ſo extended a Space, in which ſo dreadful a Quan- 
tity of Waters is contained, as the Ocean, does 
not overflow the dry Land, and eſpecially where it 
is ſo law as that of Holand; ſince there is ſuch 2 


Eoncurrenge of Circumitances that ſeem. to reqar 
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it unavoidable, unleſs a greater Power and Wiſd 
had intervened. | _ | 

To ſhew this, let any Man tell us hqw it is 
poſſible, that ſuch an innumerable Company 
of Rivers, and among them, ſuch great ones as 
Varenius mentions in his Account of Rivers, $. 27. 
do Day and Night continually diſcharge into the 
Sea ſuch an unconceivable —.— of Waters, 
and perſiſt therein ſo many Ages without ceaſing, 
and yet not fill the Sea, nor force it to exceed its 
Bounds, and overflow the Land. | | 
This would be unintelligible to eyery one, were 
it not that all theſe Waters did conſtantly obſerve 
the Circulation we. have ſhewn before ; whereby 
thoſe Waters that are brought into the Sea þy the 
Rivers, and increaſe the ſame, are again attracted 
by the Heat of the Sun, and do riſe up into the 
Air under the form of Vapours, and there they, or 
at leaſt ſome great Part of em, are collected upon 
the Tops of Mountains, or deſcend again in Rains, 
and become little Brooks, which, by their Union, 
compoſe the ſame Rivers that carried them into 
the dea. Thus performing their continual Circu- 
lation from the Land to the Sea, and ſram the 
dea thro the Air into the Land again. 


Sect. LXIV. The Dykes or Banks of Holland, 


Ir any one deſires to ſee a further Proof of the 
manifeſt Government and Direction of the Great 


Creator, let him paſs along the Dykes of North Hol- 


lard, and there take notice in how many Places 
the Waters of the Zuider-Sea, are higher than the 
Lands that lie within the ſaid Dykes. Let him 
arther contemplate the Smallneſs of theſe Dykes, 
mn compariſon of the great Extent of Sea, which 
les and preſſes upon them; Let him obſerve the 
Mazing Power and Strength of the Sea, by 3 
ä | r 
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tho cover d with Ships, it ſo eaſily bears the un 
expreſſible Burden, and upon the leaſt ſtirring of 
its Waves, can move and hft them up. Would he, 
If he did not know thoſe Laws to which the Great 
Ruler has ſubjeRed theſe watry Deſarts, would 
he not conſider it as a continual and unconceivable 
Miracle, that thoſe Dykes, ſo {mall and ſlender in 
refpe& to the Waters that preſs upon them, have 
not long ſince been overturned and carried: 
by the weight thereof, and the adjacent Land 
turned into Sea: At leaſt, it appears from hence, 
that there is need of more than humane Afiſtanc: 
to preſerve ſuch a Country from Inundations. 
For inſtance; Let us ſuppoſe A B (Tab. XV. 
Fig. 2.) to be the Breadth or Extent of the afore- 
ſaid Zuider-Sea, and if you pleaſe too, cover'd with 
Ships, which, by their prodigious weight, do 
preſs the Waters forward on all Sides; Let AC 
and BD, be the Dykes (which we only repreſent 
here in their height by a Line) which hinder the 
Water from overflowing the Lands I K, that le 
behind them. Now if one draws the Line Ch 
*tis plain, that all the Waters at A CB, would 
preſs againſt the Dyke AC; in cafe the Waters 


_ obſerved the ſame Laws in gravitating as ſolid H 
Bodies do. Now, let any one propoſe to himſel it 
that this whole Body ABC, were | covecr'd vit on 
Wood, and the whole Superficies thereof, A5 Th 
with tall and well-equip'd Ships, inſtead of Vr (in 
ter, as has been here ſuppoſed. Now, if th tha 
great and heavy Body could ſlide downwards 2 fl 

ſmoothly, and without any Friction or Reſiſtn i ſo 
along the Oblique line BC, as the Water can 088 Beat 


and could preſs after the ſame manner upon t 
Dyke A C, one need not ask, whether the D 
could ſtand againſt it only one Hour. Now, fin 
Water is unconteſtably heavier than Wood, 
plain, that the ſtill-ſtanding Sea would A I 

| great 
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greater Violence againſt the ſaid Dyke than the 
Wood ABC; in caſe the Water ſhould operate 
ed to its Weight, aſter the ſame manner as 


the {aid Great Body : The Conſequence of which 
wollld be, that no Land in the World, which la 
lower than the Sea, could be defended againft ft 


by any Dykes 
ol in ſome meaſure 


To account for this Difficulty 
here (ſince we ſhall ſpeak more fully of it here- 
after in its proper Place) is it without Wiſdom, 
that the whole Sea A B C D (Tab. XV. Rg. 2.) 
cover'd with this vaſt weight of ſo many great 
Ships, and of the breadth of fo many 
V. does not preſs ſtronger agamſt the Dyke A C, than 
: * the {mall but equally deep Ditch A E, would do, 
o = is no broader than a Rod, and a good deal 

oF: 7s | 

Wherefore, tho* the Dyke A C, confiſted only 
of thin Glaſs, the whole Sea A BCD, would not 
de able to break it with all its Preſſure, if there 
were only behind the ſaid Dyke at GHCA, a 
little Water, no broader than a Foot at G A, 
but of equal Depth of the Sea. 

Now, that thisis true, they that underſtand the 
Hydroſtatics know very well, we ſhall alſoſhew 
it more largely hereafter. And the ſame is the 
only Cauſe, why the whole Sea, cover'd with 
Thouſands of Ships, if it be calm and not too deep 
(fince it is by the Depth only, and not the Breadth, 
that its Powers ate increafed) is often bridled by 
a ſlight Dyke, and prevented from overflowi 
ſo many Countries, and drowning Men an 


Sx cr, 


{ 


538 The Religious Philoſopher. 
h at nn. 


47 £4 in ann | | 
3 S ECT. LXV. Sand flops . the Sea, and . proceed: 
24. int if y 11 from it. 7 if 1 5 2111 


— 


2 33K 
15 | 370 Nieten 4 „ine 
Bor now, if any ae farther, and has evet 
contemplated this dreadful Abyſs in its wild Mo- 
tions, when excited by Storms, or its Waves:riſing 
to incredible Heighths, and threatening to jnin- 
date and ſwallow the dry Land: Could he then 
think it were by Chance, that the mad Waves gf 
this terrible Heap of Waters are to this Day con- 
tained. within its Bounds? And he that has ever ſe- 
riouſly and earneſtly reflected upon the whole, 
muſt he not entirely juſtify the Diſcourſe, of the 
Great Creator of all Things, when he ſharply Re- F 
proaches the Careleſs [ſ-gelites of their Blindnels s 
and Dullneſs, in the following manner, by the Pro- WI , 
phet Jeremiah, c. v. ver. 21, 22. Hear now thiz, 0 þ 
Fooliſh People, and without underſtanding, which | bave 0 
b 
ti 


—— — - — 
- — 7 
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Eyes and ſee not, which have Ears and hear wat, fear 
ye not me? ſaith the Lord: Will ye not tremble at m) 
Preſence, which have placed the Sand for the Bound of 
the Sea, by a perpetual Decree that it cannot paſs. it 
and tho the Waves thereof toſs themſelves, yet can th? 
not prevail; tho they roar, yet can they not pd 
over it. * 
Shew any one, that has ſeen a ſtormy nung 
its Waves in its full Courſe, a handful of Sand, 
tell him, that ſo ſmall, ſo contemptible 
which one may blow away with ones Mouth, can te. 
ſtrain the Rage of ſuch watry Mountains; would 
he nat look upon it as a Wonder? But tell him, 
moreover, that the Sea itſelf does, according to al 
probability, produce that Sand, and thereby be- 
comes itſelf a Bridle to its own fearful Powers 
according to the above-mention'd Experiment 
Meſſieurs Hook and Plat, where it is ſhewn, that 
by the Evaporation of Sair-Water (which is ca 


tinually 


— 


— — — —- — — — 


— 


| inually performed by the Heat of the Sun upon 
| the Sea) a. great Ale of Sand is produced. 

Can he likewiſe think, that a blind and ignorant 
Nature has beſtowed this Property upon the Salt- 
Water of the Sea, and thereby only preſerved ſuch 
flouriſhing Kingdoms and ſo many Pravinces 


rains of Sand out of the Sea in Places, that other- 
wiſe, by reaſon of their, Flatneſs and.Lowneſs, 
might daily expect ko be ſwallowed up?, Can he 
look upon the double Sand-banks . placed. along 
the Coaſts, which ate ike o 1275 Walls and Bul- 
warks againſt the Incurſion of this all- deſtroy ing 
Sea-Enemy ? Can he obſerye the oblique Aſcent 
of the Shoar, in order to break the Force of the 
Sea, or the Heighth of the Nowns that lie oeind, 


without being obliged to own, that a Great an 

Adorable Engineer has vouchſafed thereby to for- 
tine this Country againſt an Invader, powerful 
beyond Conception, and which aſſaults them con- 
tinually ? The rather, becauſe one cannot imagine 
how it ſhould be poſſible, that ſuch looſe Heaps 
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it ; of Sands are not entirely ſcatter'd by the Winds, 
the) WY when we (ce ſo often ſuch great Quantities thereof 
pu railed up and carried thro the Air. Again, will 


theſe dry and barren Sands (which otherwiſe are 
Herbs or Weeds do not only grow but are like- 
viſe proper to be tranſplanted, by the means of 
which theſe Sand-banks ate defended againſt. the 
ſcattering Winds, and the Downs brought and con- 
_ » their Places where they can be moſt ſer- 

ceable | if | 


Ser. 
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from Inundations, with caſting up whole Moun- 


any one ſay, that it is by mere Chance, that in 


hardly capable to produce ' any, Plant) certain 


\ 
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Ix other Places, where the Sand is not in o Ml | 
great Plegty, as in the Zuider-Sea, which is fu 
zofed to be formed by an Inundation from the 
cean, and which is only bounded by Dykes; 
Experience ſhews, that no better can be found for 
che making thereof, than that Sea Weed: which 


we calt W. Now can any. Body waging, that 


the Hollanders, in this Caſe, ſpeak without 

or Grounds, when they fetch from therice 2 
of a Go p that preſerves their Country 7 Fora 
much as they fee, that this Weed is Pac even 
by the Sea, in great abundance, and the Dykes 


N 


thereof are maintained by it. * 
ser. LXVIL The Englith Channel proferv 
E Hollane hs wry 


Ver more; Forafmuch as all this does hardly 
feem fufficient ta fecurè our Low-Countries from 
being buried under the Waters of the great Ocean, 
can any one imagine, that it is ordered by Cn 
that the Promontary of France, and that Great d 
Noble Ifland of Britain makes between em 4 
Streight or Channel, which is broad enough for 
a Fleet of Ships to paſs thro', and yet natron 
enough ro hinder this dreadful Ocean, when it 
afcends in its Flux, from. diſcharging with ful 
Strength his watry Mountains upon the Coaſt 

Holland : Since either by wanting too much Tims 
to paſs throꝰ the Channel, it is carried back by4 
ſeaſonable Ebbing, or, as others think, becauſe the 
North-Sea growing continually wider on this Side 
the Waters that flow thro* the Channel cannot 


continue at ſuch a height. Accordingly, mer 
rien 
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nience teaches us, that for this laſt Reaſon the 
Tide of Flood runs ſive or ſix times as high at 
Calils as in the North-Sea which is obſerved by 
— Hartſotker, in his Treatiſe of Natural Philo- 


src. LXVIIE The Caſe of Ebbing and Flowing 


a 7 ©” 


14011 On 


Wa ſhall paſs by the famous and great Motion 
of the Sea in its Flux and Reflux, or Ebbing and 
Flowing, as well as others that are not leſs won : 
derful; foraſmuch, as the Cauſes thereof ſeem to 
be kept among the inſcrutable Secrets of the Cre- 
ator ; referring thoſe, that deſire farther Informa- 
tions, to the — of the great Naturaliſts, ſome 
of which ſeem to carry along with them à great 
deal of probability. | 

This is certain, that the Waters of the Sea, under 
the Moon ' or thereabouts, do on either ſide of the 
Globe raiſe an exceeding great and convex Moun- 


A AS35855 


dy WW tain, which daily ſurrounds the Earth. Now, that 
om WW this cannot happen without diſturbing the Sea, 
an, eren " its deepeſt Cavities and Abyſſes, is plain 
nee enough. . 

and Mr. Mariotte has ſhewn (in his Book Du Move- 
0 4 BY ment des Eaux, p. 217, &c.) experimentally, that 


in running Waters, unleſs ſome particular Occa- 
lion intervenes, the Water at or near the upper 
Superficies, runs much ſwifter than that in the 


full BW middle, or at the bottom; for which reaſon, in 
| of Wl great Depths of the Sea, notwithſtanding the 
ime BY Currents and Motions that may prevail at Top, 
by 4 BW !t is credible, that the loweſt Waters are quite ſtill 
the or move but very little; ſo that the ſame having 


— for ſo many Ages, might eaſily be cor- 
rupted. | . 


Now, 


— 
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No, whether the Great Ruler does not l 
wiſe make uſe of thoſe Motions and ky 
the Waves, 'to- preſerve the Sea-Water from 
tuption, even to the very Bottom of them, to heb 
the Fiſhes and other Creatures alive, and the N 
it ſelf pure and ſweet, which might otherwiſe be 
infected thereby, we leave to the ſudgmenrofuhi 
Learned: At leaſt tis well enough known, how 
very uſeful the Flowing and Ebbing of the Sex is 
to Mariners,- particularly, when' th ſail Gut ot 
into.their Havens; where otherwiſe - there might 
be great Danger. Lou will ſee below, in C 
plation XXV. ſomething more relating to this grett 


Phænomenon. | 
a3 dit Hab$ 606, A | 42043504 « +; 018 | 
Scr. LXIX. Water beſtowed in - ſuch great au Wl | 
dance, and for ſo many Ages gratis, to Livin Ml © 
Creatures. $a 4 = 7 
BEFORE we quite leave this Subject, let s WM t! 
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may be either leſſen d ot corrupted, every Living 
Creature Would periſh with Thirſt? : 
Ho many Years, yea, Ages, has this Water 

been moved by the Winds? been rolled along hard- 
Beds ? daſhed againſt Rocks? uſed in extinguiſh- 
ing Fires? ſerved for Drink to ſo many Creatures? 
drawn up into the Clouds? fallen down into Rains, 
and by reaſon of its Weight, driven violently. down 
Walls; Houſes, Mountains, Rocks, and other 
hard Bodies?- been congeated into Ice, Hail and 
Snow ? And finally been moved and handled in the 
rougheſt Manner by different Powers? Arid may 
not every one then, with great probability, ſup- 
poſe, that the Water, after having undergone all 
that is above-mention'd, for ſo many thouſand 
Years, ſhould be worn out and have changed its 
Figure, or, which is the ſame thing, its Properties. 
So, that any Body, who knows how much all 
things are worn by a continual Uſe, by which 
they are certainly render'd leſs fit for Motion, could 
hardly be induced to believe,that one and the ſame 
Subſtance, after having withſtood ſo many and ſo 
great Shocks, between five and fix Thouſand 


Notwithſtanding which, we are taught by daily 
Experience, that the Waters of the Sea, of 
Rivers, and of Rains, have remain'd always 
Unchanged ; and preſery'd. their Nature and 
Properties, Can we not then obſerve herein a 
Gorernment, a Providence, not only ſurpaſſing all 
Humane Power, but even all Opinions and Ar- 
guments? And is not the mighty Hand of a Great 
kreſerver viſible enough to all that will conſider 
tlis without Prejudice ? | 
Now if any Body ſhould obje& againſt this,that 
Waters, as well as all other Subſtances, does under- 
$0 an Attrition ; but, that there is continually as 
nuch new Water produced by other Cauſes, as 
Vor. II. Kk that 


Years, ſhould be able to preſerve the ſame Figure. 
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yer that won't leſſen the Wonder, nor in the leaf 
enervatę this Proof. For if it be allowed, wil 
re&ion to ſubſtitute continually an equal. Quantity 
of Water, to that which is loſt by Atrriziagy and 
without which the whole Earth would: fall into 
Diſorder ? And can any Body, upon ſuch an By- 
potheſis, pretend, that it comes to paſs hy Chi 
or Ignorant Cauſes, that there is juſt as much Wa 
ter produced as was worn, away, or conſumed, by 
the various Uſes thereof? Why then is not there 
more produced than was loſt ? And why, axe uot 
the Rivers, in ſo many thouſand ; Years, ir 
creaſed to ſuch a degree as to overflow; the mol: 
Part of the dry Land? Or on the other Side, why 
is not the Water diminiſhed ? Why. is not ther 
more corrupted or waſted, than is reproduced 
And why are not the Seas, and all the ColleRigns 
of Waters, evaporatd or dried up in ſo man 
Ages ? Moreover, in caſe the Particles of Water 
were any wiſe Angular or Oval, why are they not 
become quite round, by a perpetual / Attrition 
againſt each other for ſo long a time? That being 
the laſt Figure aſſumed by moſt Bodies after the 
Attrition of their Angles. And if theſe Partices 
are Globular, why are they nat entirely crumbled 
to Atoms by this inceſſant rubbing, and-weainp 
and ſtriking againſt each other, or as ſome Philoſo 
hers fancy, turn thereby into the Subſtance « 
Fire ? Art leaſt, if the Eſſence of Water conſiſts i 
a determinate Figure of its Parts, how can ſuchu 
Attrition happen without any Change in its Fropt 
ties at the ſame time that the Figure thereof is cha 
ed? And why is not Water, for theſe Reaſogp, * 
preſented to us now under a quite different Appeal 
ance from what it was ſeveral Ages ago? If we non 
add to what has been already ſaid, and if we oh 
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ſider how much Water (according to the above- 
mention d Experiment of Mr. Boyle) can and will 
be turned into Earth by a continual Diſtillation of 
the Sun, and of the dubtetraneous Fires; how much 
is fixed and incorpotated with, or converted into 
thouſands of Plants; how much is uſed in the Com- 
poſition of the Bodies and Humours of ſuch an in- 
finite Number of Creatures; might we not with 
great Reaſon judge, that this continuing for thou- 
ſands of Years, and the great number of Things 
which are compoſed of Water in a great meaſure; 
being likewiſe confider'd, it muſt have been long 
ſince exceedingly diminiſhed if it had not quite 
faled. Nevertheleſs, we ſee, that this Water re- 
_ in the Quantity that is neceſſary for all our 
- | 3 0 f a 
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Of the EARTH. 
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Secr. I. Tranſition to the EAR T R. 


OW, if after having Contemplated the Ait 
and the Water, we paſs on to the E ax Tr, 
we cannot help affirming, that whoſoever ſhall 
maintain that all the Qualities and Properties that 
ae to be found therein, are to be only aſcribed to 
mere Chance, or ignorant Laws of Nature operat- 
ng without Deſign, muſt cleave to a wonderful 
lind of Philoſophy, if he does not affirm the ſame 
Yanſt the Contradictions of his own Conſcience. 
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It is true, that the Earth, as ſuch, and ſo long 
as it remains in its Natural State, cannot ſerve 
either for Meat or Drink to Men and Beaſts; but 
however, that every thing Living is ſupported and 
reſerved by its Fruits, is plainly taught us by 
perience. 2 2 


Scr. II. The Earth produces Graſs, Corn, &c. 

Lr an Atheiſt, to fetch no Proofs from the 
Depths of Nature, caſt his Eyes, Firſt, upon that 
common Herb, that contemptible Graſs which 
ſprings ſo abundantly out of the Earth and feeds 
ſuch a number of Cattle: And Secondly, upon the 
various Kinds of Corn, whereby ſuch Numbers 
of Men are likewiſe ſupported ; and then let him 
conſider with himſelf, whether it be by Chance 
that the firſt grows of its own accord out of the 
Earth in ſuch an infinite Number of Places, and 
ſerves for Proviſion to the Cattle. And in caſe 
there were not fuch a Diſpoſition in the Earth, 
that it produces Graſs in ſo vaſt a Quantity al 
moſtevery where, without the leaſt Labour, or with- 
out any Cultivation, what poſſible Means could 
have been invented for the nouriſhing and preſer- 
ving alive, ſo many Millions of Living Creatures, 
which in themſelves have not the leaſt Fitneſs for 
Tilling and Sowing the Earth? 


Scr. III. Beaſts are Kitchens for the Graſs 


Fur THERMOR=E, ſince he cannot deny net- 
ther, that tho' the whole World were full of Graf, 
yet all Mankind might periſh with Hunger, ſince 
| fad Experience has frequently taught us, in Bar 
ren Years, that no Body can live of Graſs ; vil 
he again ſay, that this is likewiſe Accidental, 2 


without a wiſe Direction, that the Earth is adapre 
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to produce Corn and other Things, which ſerve 
Mankind for Food? And ſince Graſs of itſelf is 
not fit for that purpoſe, that by being eaten of 
| Beaſts, it ſhould be changed into their own Sub- 
ſtance, and ſo become uſeful not only for Food, 
but even for Dainties too: Inſomuch, that we 
may look upon Oxen, Sheep and all other Crea- 
tures, that are taken by Men for Food, as ſo 
many living and walking Kitchens; in which is 
prepared the otherwiſe unprofitable Graſs, and 
becomes good, wholſome and palatable Food. 


srer. IV. Convilbions from the foregoing Ob. 
ſer vation. | 


Ax p whereas the greateſt Philoſopher, wich 
all his Wiſdom, cannot produce one ſingle Grain 
of Wheat, or the ſmalleſt Leaf of Graſs out of the 
Earth, nor even inform us with Truth, how they 
grow and ſubſiſt; and much leſs, what is the Cauſe, 
that Graſs ſerves for Food to the Cattle, and yet 
can nouriſh no Man before it becomes Milk or 
Fleſh by the Changes it undergoes in their Bodies; 


- Can he then perſiſt in ſuch an Opinion, that 
i it is without any Deſign, or Knowledge, of a 
-| Providential Being, that there is this analogy found 


in Beaſts and Graſs, in Men and. Corn, by which 
both are ſupported ; and that it is one and the 
lame Earth which produces them both? 

lf this can be maintained, I dont ſee why one 
may not ſay, with as great an Appearance of Rea- 
ſon, that a Lock and the Key that is made and 
adapted to it, are both of em produced by the 
ame Iron, without Underſtanding: and without 


Let thoſe that would make uſe of ſuch Evaſions, 
conſider only how many other ſort of Herbs daily 
One out of the Eaith ; and fince there are pro- 
Kk 3 duced 
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duced Thorns and Thiſtles (to ſay nothing of Poj- 

ſonous Herbs) as well as Fodder for Beaſts, and 
Bread for Men; let him ſhew us the leaſt: reaſon, 
why the firſt, namely Graſs, grows almoſt every 
where without any Trouble even in the moſt” 80 
litary Wildernefles, where it feeds Harts and 
Hinds, and other Graſs-eating Creatures, in gteat 
abundance ; whereas, on the Contrary, to produce 
Corn and humane Food from the Earth, there is 
required ſo much Plowing, Harrowing, Sowing, 


Weeding, Mowing, and ſo. much othet painful 
Tolling ? 
This has frequently put mein mind of the Accon- 
pliſhment of that Threat which Go o pronounced 
to Man, at the beginning of the World; Gen. iii. 17, 
18, 19. Unto Adam he ſaid, becauſe thou haſt harten d 
unto the voice of thy Wife, and haſt eaten of the Tre q 
which I commanded thee, ſaying, Thou ſhalt not eat 9 
it : Curſed is the Ground for thy ſake ; in ſorrow ſhik 
thou eat of it all the days of thy Life. Thorns alſo and 
Thiſtles ſhall it bring forth to thee : and thou ſhall ca il: 
Herb of the Field. In the ſweat of thy Face ſhalt thu 
eat Bread till thou return unto the Ground; for ont o 
it waſt thou taken ; for duſt thou art, and unto duft ul 
abou return. Now, all this is true by ſad Ex 
perience, by which we are taught how much Pains 


are required to clear the Ground from Thoms 
and Thiſtles, that it may be fitted for the Support e 

_ of Mankind. b 
| fr 
Scr. V. Different Productions and Powers from m 


the ſame Earth. 


STrnonGtR Demonſtrations of a wiſe and 
gracious Gon, no Man can juſtly require, tht 
that which the Earth may teach every one wo 
Contemplates the Properties thereof. Ro 
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there any deep Philoſophy neceſſary for ſuch Con- 
victions- 02209 i Ni 2 | a 
Bring a Man only into Meadows where the 
Graſs ſprings out of the Earth for the Cattle; or 
into plowed Lands, where the Corn grows for 
Mankind; into Gatdens where one ſees ſuch noble 
and refreſhing Fruits; into Woods, whete he 
finds innumerable Trees which furniſh Materials 
for Building; into Phyſick Gardens, where he 
finds 4 number of Plants and Herbs, ſore of 
which ſerve for Food, others for Medicines in the 
Diſorders and Diſtempers of our Bodies, and for 
other Uſes ; into Flower-Gardens, where there 
appears an infinite Quantity of the moſt charming 
Colours and Smells of vatious Powers and Effects. 
Then ask him, Whether he or any Body elſe, ever 
underſtood the Manner by which all this is pro- 
duced in the Eatth ; and, whether thoſe can be 
thought to argue ſo improperly who maintain, 
that all this ſeems to them one continual Miracle 
and Demonſtration of a terrible, but no leſs boun- 
tiful Go b, who, from one and the ſame Earth, 
isable to produce ſuch an unconceivable variety 
of Plants. Let them freely maintain, purſuant to 
late Diſcoveries and Experiments, that there 
are Seeds, Plants and Stamina, in all Seeds 
and Budds, which ate expanded and augment- 
ed by additional Juices : _ But how will he 
be able to deduce the Diverfity of Powets 
from the ſame Earth, after ſuch a manner as 
may give entire Satisfaction to the Learned? 
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Szcr. VI. Conviftions ſrom the foregoing. Ol. 
£ 5 Frust. 147 
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No if there ſhould be ſhewn to one of theſe 


unhappy Phi:oſophers, who had never ſeen any 
Earth, a piece of . black and. uncomely Matter, 


would he not, upon Contemplating all the before- 


mention'd Operations and Effects, take it for one 
of the moſt wonderful things in the World ? And 
further, if ſome Body that were the only Polſellor 
of this Earth, ſhould declare, that he had thus 
diſpoſed it by his Wiſdom, and would generouſly 
preſent him with a ſmall Parcel thereof, would he 
not reckon this noble Gift among his moſt valy- 
able Rarities, and ſhew it to other curious Perſons 
as a very precious Thing? And if it ſhould ſo 
happen, that one of thoſe to whom he ſhould ſhew 
it, ſhould ſay, that he did not think the Perſon 
that had prepared it to be Wiſe or Knowing; 
and, that altho' he had made ſuch a Mixture, it 
could not be aſcribed to his Skill or Judgment, 
but only by mere Chance, or ſome other Ignorant 
Cauſe ; would not eyen this Philoſopher declare, 
that great wrong and injuſtice was done to the 
Maker of ſuch a Prolifick Matter ; and that from 
the Aptitude and Property which this Earth has to 
produce ſo great a Diverſity of Plants, an irrefrag- 
able Proof may be drawn, that he who invented 
and compounded ſuch a Mixture, muſt have had, 
not only a particular knowledge thereof, but like- 
wiſe of all the Herbs and Plants which ſuch a Mat- 
ter produced; and conſequently muſt be wiſe 
than Thouſands of other Men, who, how learned 
ſoever they may be, if once the Earth ſhould fal, 
could never inform us whereof it properly conſt 
ſted, and wherein lay its Power or Faculty to 


produce all Sorts of Plants. 10 
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Let a deplorable Atheiſt himſelf make the fur- 
ther Application to what has been ſaid. And for- 


| aſmuch as he will find that this Earth is diſpoſed. 


in ſo great an abundatice, and for the ſervice of 
all Men throughout the whole inhabitable World ; 
far from being any Want or Defe& thereof, this 
noble miraculous Matter is trod under Foot by 
Men and Beaſts, and ſerves for Ways to Travel- 
lers: And whereas we ſhould have acknowledged 
an unconceivable Wiſdom in the Preparation and 
Diſpoſition thereof, if there had been but a very 
ſmall Quantity of it in the World; Shall we now 
doubt of the Wiſdom and Goodneſs of the Great 
Creator, only becauſe he has been ſo bountiful and 
liberal thereof, and has communicated this won- 
derful Gift in ſo great an abundance to Mankind. 
To ſay a little more upon the ſame Subject: 
Whereas every one would ſtand amaz'd if he had 
ſeen but one Tulip, one Roſe, or one Lily, only 
growing out of ſuch Contemptible Matter as the 
Earth appears to be, and could never be tired in 
praiſing the Wiſdom of Him who had found out 
the way of producing thoſe noble Flowers; ſhall. 
we therefore now be more backward in acknow- 
ledging the Great Creator in his Perfe&ions, be- 
cauſe inſtead of diſcloſing to us one Wondet in one 


Plant, we daily diſcover a thouſand Wonders in 
as many Plants. N 


dec r. VII. Earth is never conſumed, nor becomes 
entirely barren. = 


Warr mas now this Earth feeds every Crea- 
ture, ſuch as Men in all Places ; the Cattle in 
Meadows and Stalls ; the wild Beaſts in Woods 
ad Deſarts; Birds, Fiſhes ; all ſorts of Inſects 
ad creeping Creatures, ſuch as Worms, Catter- 
Pars, Flygs, @c. ; in a word, every Thing _ 
| as 


55 The Religious Philoſopher. 
Life; for altho' ſome of them may make yſe' of 


others for their Food, yet thoſe that ſerve for 
Food to others, are themſelves nouriſhed by the 
Fruits of the Earth. Moreover, whereas Yhis 
Earth does daily bring forth from irs Bowels 
an infinite number of Herbs, Flowers, Plants, 
Shrubs and Trees, for ſuch various Purpoſes, and 
has done the ſame for ſo many thouſand” Years; 
can any one without aſtoniſhment reflect, that fince 
ſo much Earth has been made uſe of to the aid 
Purpoſes for ſo many Ages, yet in ſo great à & 
ries of Time it has never failed, nor entirely loſt its 
Fecundity ? For that otherwiſe the Fruitfulneſs of 
the Earth is leffen'd by the continual uſe of it, is 
well known to thoſe who have ſeen the ſame come 
to paſs in Land frequently ſown, more often than 
they are willing. ' 4 
Secr. VIII. An Experiment to ſbeu, that fir 
makes the E:rth Fruitful. 6 # 


As x now theſe Philoſophers, ſo wiſe in their 
own Conceit, how they pretend to avoid thek 
Miſchiefs, which ſeem impoſſible to be obviated; 
and ſo to preſerve themſelves and all other Cres 
tures from certain Death? And tho? ſome of theſe 
ſhould acknowledge on any other account, yet, 
can he think that it happens without Wiſdom and 
a determinate Purpoſe, that the Earth, whici 
having loſt its Fecundity by too long an uſe, s 
rained upon from the Clouds, and by being only 
turned up ſeveral times, and expoſed to the influ 
ence of the Air, recovers the ſaid Fecundity again 
Whar is otherwiſe laying the Land Fallow, thi 
turning frequently the Parts of it upſide down, 
and ſo affording an occaſion to the Air to fructift 
the ſame ? Now, whether this v by tie 

0 


means of a Nitrous Salt, which is ſo much 10 
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tolled by all the Gardeners on account of its Fer- 


| tilizing Powers, and which is produced in the 
+ WH Earth by the Air, we ſhall not here diſpute. But 
is the matter of Fact has been experienced by me 
Is ſeveral Years ago, namely, that the barren | 

: of a Garden, that had been long ſowed, lying 
d Fallow for a Year, and having been frequentl 
5 broke into ſmall Pieces, cauſed the Seed wit 
is which it was ſown the following Year, to grow 
id very thick and ſtrong, without uſing Dung or 


any thing elſe to it, that we might be molt certain 
of the Tryal. 


Stcr. IX. Conviftions from thence. 


Now if a Man would but only conſider theſe 
Methods of Fertilizing the Ground, and after- 
wards earneſtly weigh the following Particulars: 
Frſt, That Air and Rain have the neceſſary Fa- 
culties of being ſubſervient to this Purpoſe. Se- 
cond, That this is frequently performed by both 


heir of 'em, without the concurrence of any Human La- 
ne WY bour or Pains. Thirdly, That hereby the Earth in 
— Woods and Deſarts, remains in a Condition, tho 
rea uncultivated, to ſupply the wild Beaſts feed- 


ing therein with ſufficient Fodder. I ſay, after 
having underſtood all this, can' he accuſe ano- 
ther of Stupidity, who ſhould with Reverence 
acknowledge the Goodneſs of the great Supporter 
and Provider of all Creatures, becauſe he will not 
ſuppoſe, without Reaſon, as he himfelf does, that 
al this comes to paſs by Chance, and that no Wif- 
dom has been here uſed, or need to have been, to 
impart to the Air, to the Rain, to the Earth, to 
the Beaſts, all the requifite and particular Quali- 
ities, by a particular renewed Fertility of the one, 
do afford a conſtant Support to the other? 


SECT, 
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Scr. X. I ſbould ſeem * the Earth would. l 
render d Loathſome, by Filth aud Naſtineſs. 


Ir all this be not ſufficient to make a deplorable 
Atheiſt obſerve the Finger of Goo ; let him tel 
us himſelf, whether he could have order'd the 
Structure of the Earth and of the things that ate 
produced from it with greater Wiſdom than tha 
3 ich he now ſees, at leaſt he cannot deny but 

at, | 


T. All Plants, Men and Beaſts, proceed from 
the Earth; the firſt isplainin itſelf ; and to prove 
it of the laſt, are not all Living Creatures formed 
of the Fluidsor Juices gf thoſe that procreate them, 
or at leaſt expanded and rolled out to their relpe- 
five Magnitudes ? Do not theſe Juices proceed 
from their Food? the Food from Herbs and Plants? 
and theſe from the Earth ? Sp that a continnal Ex- 
perience teaches us the ſame. Even Creatures 
that ſtand in need of Cloaths and Covering, te- 
ceive it only from the Earth ; the Wooll of Sheep, 
the Skins of Beaſts, Flax, the Leaves and Barks 
of Trees, do all proceed from the Earth. 

II. That nothing is everlaſting; and that ever 
thing living undergoes a kind of Death, and there 
by is abandon'd to Stench and Corruption, is no 
leſs certain than the foregoing. So that ere 
thing, when it has ſerved the Purpoſes for whic 
it was made, ſeems to be nothing more afterwards Wl... 
but an uſeleſs and Ioathſome Ballaſt of the World, 
and to render the moſt agreeable Places (where 
Numbers of Men and Beaſts do reſide) deſerted cn 
and uninhabitable by the Stench of ſo man 1dead pur 
Bodies and Cartes. ... (iſe 
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III. That (to ſpeak only of Living Creatures) 
all the Meat with which they are fed, is converted 
in their Bowels to a loathſome Dung and Excre- 
ment, can be denied by no Body. Now if all 
that has ever been thus diſcharged by ſo many 1i- 
ving Creatures as have been upon the Earth in fo 
many Ages, and ſhould ſo remain in its diſagree- 
able Form and Qualities without any Change, muſt 
it not be confeſſed, that it would have been ſuffi- 
cient to render the whole Earth and the Air ſur- 
rounding it, exceeding nauſeous and loathſome to 
the Inhabitants ? = 3 
IV. Add hereto, that ſo many Millions of Men 
and Beaſts, that do only conſiſt of the Productions 
of the Earth, have been ſo many Ages in the World, 
that it would not have been poſſible, without the 
intervening Care of a ſuperior Wiſdom, but that the 
Fruitful Earth would have been very much dimi- 
niſhed and conſumed : So that altho? this Globe 
had no Deſtruction to apprehend otherwiſe, yet 
erery thing that lived upon it would finally pe- 
ſh by the failure of the Earth's Fertility, and con- 
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«+ ſequently of Food | 

: drr. XI. This Loathſomeneſs prevented, and Con- 
* | wittions from thence. 


Asx now an Atheiſt, whether he could ſuffi- 
cently praiſe the Wiſdom of ſuch a one as had 
found out a Method to prevent all theſe nauſeous 
ad loathſome Inconveniencies ? And if he him- 
{elf could have done it, or could have taught Man- 
ind the way whereby all Corrupted Plants, all the 
Cukiſſes of Men and Beaſts, in a Word, all other 
Putriied Bodies could be converted to a moſt pro- 
able Matter, and to a moſt fruitful Earth, and 
* to ſuch a one as ſhould be capable of reſtoring 
ds, that were quite worn out and ene to 
the 
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hare owed ec + t me 
that he had laid a perpetual Obligation pon al 
nm 
- Now this is what we, daily ſee Sache in pal, 


520. XII. The Circulation of almoſt al ing. 
Earth to Earth; and Convittions from thence; 


Cax it be then thought that ſuch ingeniouly 
contrived Bodies of Men, of Beaſts, and of Plants, 
proceed all from the Earth, without the Concur- 
rence of a great Director? and having appeared i 
ſuch Forms after a little while are turned to Earth 
again, which brings forth more that are likewiſe 
to undergo the ſame Fate. And can an Atheiſt 
be ſo void of all Reaſon, as to conceive, that ſuch 
a wonderful Circulation and Revolution of Thing, 
during ſo many Ages, can come to paſs without 
wiſe Direction? Whereas, if he were required to 

rform the leaſt _ analogous thereto by his 
Wiſdom, he would be forced to confeſs, that his 
Underſtanding did not extend itſelf near fo far. 


Sz cr. XIII. Several Texts of Scripture proving th 
ſame, and Convictions from the Whole. | 


Tun Wiſdom of the Almighty in his Holy 
Word has often plainly occur'd to me, in which 
this unconceivable Circulation of Things, fr 
Earth to Earth again, is mention'd with gre 
Energy. We ſhall not now ſpeak of the firſt h cal 
duction of all Things, according to which, 
Herbs and Trees, Gen. i. 11, 12. Living Cet ere 

es, ver. 24, 25. and Gen. ii, 7. Man was formed kao! 

vom the Earth: Since this was done in a * 
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lar aud unintelligible manner; but only obſerve 
from thence, that an Infidel has not ſo much rea- 
ſon 39 look upon any thing mention d in this Cha- 
ter as impoſſible, foraſmuch as we are taught by 
perience, even now, that all theſe things come 
out of the Earth ; and that what we daily fee with 
our Eyes, does differ at moſt only in the manner 
from what is there related by Moſes. r. 

Now it is very credible, that an Atheiſt, b 
whom the manner how this was brought to paſs 
bas never been comprehended, would not make 
leſs Difficulty in admitting, that all theſe things 
proceeded from Earth, now at this time, if any 
one aſſured him of the Truth of it, than he does; 
that it was ſa in the beginning, upon the Words of 
Miſes, From whence certainly appears with how 
little Ground theſe unhappy Men contradi& Di- 
vine Revelation, only upon the Head that the 
don't underſtand it. And this their Blindneſs is ſo 
much the more to be pitied, foraſmuch, as if they 
only attended to Modern Experience, they would 
neceſſarily be of another Opinion,and acknowledge, 
that there daily happens before their Eyes ſome - 
thing analogous to that which their Creator aſ- 
lured em of in the foregoing Text of Genefis, but 
which they would not believe upon his Word. 

To illuſtrate the foregoing with other very plain 
Texts; could Solomon ſpeak otherwiſe than he does, 
bout the Production of all things from Earth, and 
their return to the ſame, in Eccliſ. iii. 20 5 All go in- 
in one place, all are of Duſt, and all return to Duſt 
gain And in Chap. xii. 9. in the following Words; 
Ther ſhall the Duſt return to Earth as it was ; where he 
calls Human Bodies (becauſe they proceed from 

h, and after Death are turned into it again) 
fren by the name of Duſt. At the ſame time ac- 
howledging, that that which the great Jehovah 
had ſaid to the firſt Man, Gen. iii. 19. Nl thou re- 
turn 
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umo the Ground; for ont of it waſt thou "take ft 
ed even in his time to: a diligent Qbſerves; % . 
main in the full Force of Truth. So-likewils the 
Compoſer of the 104 Þ/alm, counting this among 
the Wonders of the moſt High, in ver. 3 Where 
ſpeaking.of Men, Beaſts and Fiſhes, he ſays; Thu 
hideft thy Face, the) are troubled, thou takeſt au d 
2 they 255 and 2 8 * Thon 

orth t rit, they are Created; and thou remuſ is 
Fuce o . Ee Sera other Places might he hen 
quoted from the holy Scriptures, in which mention 
is made of Things being turned to Earthzwhiclwve 
ſhall now paſs by; only adding this briefRemark; 
that the great Inſpirer of this Word. does not on- 
ly point at the returning to Earth, but even to 
Dung alſo. Thus it is ſaid in Feremiah, xvi. 4 ud 
XXV. and xxxiii. of Slain Men; and on Ch. vill. v3. 
even of their Bones too; that they ſhould be for Dun 
upon the Fuce of the Earth. And again, in "Jaiah 
ch. li. v. 12. No art thou, that thou be afraid 
of a Man that ſhall dye, and of the Son of Mat, uli 
ſhall be made as Graſs. zen "PHE 2 


Sscr. XIV. An Experiment about Diftilted kan 


Now as wonderful as the Matter of Earth has 
been ſhewn to be, yet has it been but very {light- 
ly examined in the preceding Ages; and tho it 
the very laſt of all the Science of Nature, was mort 

romoted than in ſeveral of the former; yet the 
— of the true Properties of the 
Earth does ſtill remain very obſcure; Now, tu 
in ſo learned an Age the Enquiry into Nature 
ſhould be wholly neglected, is not to be ſuppoſed; v: 
for which reaſon, perhaps, the Difficulty nf 
any thing concerning it upon ſure Grounds, mi 

be the Cauſe that ſo little is writ about it. 7 * 
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To ſay ſomethin hog ing Origin; That 
produced from Water has been 
ſhewn before, when we treated of the Latter ; and 
it appears, from Boy{e's Experiment, how Water, 
by a continual Diſtillation, is turned pep 4 cer- 
tain Earth. But to ſay ſomething particulatly about 
Fruitful Earth; many - Plants (as has been more 
largely ſhewn in the foregoing Contemplation, $.1V,) 
grow out of Water, which Plants, being corrupted 
or rotten, yeild 2 fruirful Earth ; in a- word, this 
is confirmed by daily Experience, namely, that all 
Beaſts and Plants may be converted into a Fruit- 
fl Earth. 2 rt 24 1808 4 > 
We ſhall forbear to deduce any general Hypo- 
thelis from, hence ; fince -we have not yet made 
ſufficient Diſcoveries upon which to found. any 
certain Opinion; we are not aſhamed to 
own, with many others, that we do not fully 
know from whence and how Earth is produced : 
And that the Modern Experiments, tho they ſhow 
us many things, are not. yet capable of imparting 
to us the right Knowledge of all that ought to be 
comprehended upon this Subje&. t. 
Now, ſince the Nature itſelf of the Fruitful 
Erth, ſeems to have been but little enquired in- 
to as yet; I procured from an accurate Floriſt, 
one ſort of ſuch an Earth (for that there are ſeve- 
al is plain from Experience ;) this Eatth was com- 
poled of Cow and Horſe Dung, mingled. with 
dd, and had been cleared from Stones by Sifting ; 
[diſtilled it in a Glaſs Retort, and found that. it 
Jelded a Liquor, which being mingled with the 
Acid Spirit of Nitre, boiled up, or Efferueſced, t6. 
ul 2 Chymical Word; the Quantity of this Spirit 
Ws in Proportion to that of the Earth; therg 
lkewiſe proceeded from it a dark Stinking Oil. 
hus we alſo find, that rotten Plants and Herbs (a- 
Wy which this Dungmuſt be reckon d, ſince it pro- 
Vor. II. LI ceeded 


8 
the Earth can be prod 
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him that formed the Earth; Let him 'conlfider 
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ceeded from Graſs, which is the Food of C 
and Horſes) yields a Sal Volatile, and the 991 6 
of Oil, as is well known” to thoſe that deal in 
Caynnry. i OS 
Now how this Property of the Earth can con: 
tribute to the Production of all Plants, and to 
the farther Fertility of the Earth, I ſhall, not en- 
quire here; ſince theſe Diſcoveries are mote pro- 
per to carry us on to others, than to the Fon- 
cluding any thing that affords the requiſite” Cer 
| | 0 „ orie 
Sect. XV. The Earth produces Inſtruments to be 
_ apply'd in rendering itſelf more uſeful. 5 | 
* Anp thay Sceprict Mind may by more power- 
fully convinced of the Wiſdom 297 Goodneſs of 
with himſelf, how a Man that muſt lite by «the 
Earth, is born unfit and unable to Cultiyate' the 
ſame without any Inſtruments. Can he; then ſee 
no Deſign of his Creator therein? That" this 
ſame Earth is not only diſpoſed to produce 
Wood, but ' likewiſe Iron, of which Plows and 
other Tools proper for Tillage are compoſed, 
Now it was impoſſible without Fire to extraf 
this Metal from the Matter with which it is mixed 
in the Mines, as it is well known to the Minen- 
liſts : So thattho* a Man were ſufficiently provid- 
ed with Earth, Wood and unwrought' Iton, yet he 
would ſtill want that which was neceſſary to ret- 
der thoſe things uſeful! to him. But now agan, 


continual Experience has taught all Men, that the ; 
ſame Earth does likewiſe furniſh the neceſſary Mr , 
terials of Fire, for making thoſe things that a f 
wanted; and that Wood, Coals, Turf, and tbe 
like, are of its Production; by which not on , 
Iron is ſeparated and purified from the wor 8 
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Matters, that cleavè to it, and is converted into 
the Inſtruments for Plowing and other Uſes; but 
moreover that the raw Fruits, which are likewiſe 
produced by the Earth, ate ripen'd and digeſted 
by che Fire, and ſo render d fit for Food. 


\ 


sse. XVI. Of Alchymiiſts, and on Explanation of 


the Texts in Exod. xxtii. 20. ad Det. ix 21: 
nnn Doha 
| ons It 901199; - 


Now ſince we have here made mention of Tron; 
ſo far as it relates to cultivating the Earth; there 
would have been a large Field to treat more mi- 
nutely. concerning the ſame, and other Metals 
and Minerals, ſuch as Lead, Tin, Copper, Sil- 
ver, Gold and Precious Stones, which are all the 
Fruits and Productions of the Earth: But I ſhall 
only make theſe two Remarks en paſſant about 
Cod. Firſt, How many Alchymiſts (to be pitied 
for their Folly, if not deſpiſed for their miſtaken 
Ararice) were found in the laſt Century, who left 
nothing unattempted to make Gold from other 
and cheaper Matter. Innumerable Things were 
tied by innumerable Methods to compaſs this 
End ; not only by great and eminent Perſons, but 
by thoſe of a middling and ſmaller Underſtanding ; 
but all in vain hitherto + And the only Fruit that 
c to be reaped thereby, has been, that from hence 
a ſtrong Proof may be fetched to convince theſe 
conceited Philoſophers, who imagine they under- 
ſand every thing, of the defect of theit udgments; 
and that ſomething has place in Nature, concern- 
ng the Production of things which far furpaſſes 
ther | Wiſdom. - Secondly, Which I find my ſelf 
obiged to inſert here, is an anſwer to the Objecti- 
Ms which many Unbelievers have PEERS 
tie Authority of the Books of Moſes. We read in 

adus xxxii. 20. that Moſes took the Calf which they 

L1 3 (the 
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(the Iſraelites) had made, and burnt it in the Fir, 
and Ground it to Powder. The ſame Story is ex- 
preſſed in Deut. xi. 21. in theſe Words; I took your 
Sin, the Calf which you had made, and burnt it with Fire, 
and ſtamped it, and ground it very ſmall, even until it 
was as ſmall as Duſt. And here our Adverſaries 
think they have diſcover'd a great Argument 
againſt the Divinity of this Holy Word; foral- 
much as all the Experiments that have been made 
upon Gold, even by keeping it whole Months in our 
ſtrong Fires, have always hitherto taught us, that 
it can only be Melted, and not Burnt in ſuch man- 
ner as to be beaten to Duſt : Wherefore,raccording 
to them, this burning and afterwards grinding to 
Duſt, ſeems to be entirely contrary to the Nature 
of Gold-: Now not to return for anſwer, what has 
| been already ſaid by many very learned Expoſitors, 
Il in order to remove this Difficulty, and whom they, 
| who are curious, may conſult ; I ſhall only add, 
11 Firſt, That altho Gold in itſef, and alone, is 
ll uncombuſtible, and ſeems uncapable of being r- 
Jl | duced by our Fire to ſuch a Condition as to be 
1 ſtampt to Duſt; yet it may be done by the Addi- 
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tion of ſome other Matter, as Chymiſts know very 
gl | | well, and ſo do they particularly that make colour'd 
1 Glaſs and Counterfeit Jewels, which, by mixing Bl © 
| Gold with them, acquire the colour of Rubies, Wl 
| and which, together with the ſaid mixed Gold, 0 
| can be beaten to Powder. Now it is not ſaid i 
1 that Text, that Moſes uſed no additional Matter to 0 
1 bring the Gold to ſuch a State; ſo that for this 1 


reaſon their Argument will not paſs. 
Secondly, This Argument is not concluſive, # 
body knows how Gold can be burnt, therefore Gold ca 
not be burnt; For if this be good Logick, tht) 
* muſt proceed and ſay farther ; no body knows ben 
N Gold can be produced, therefore Gold cannot be products; 
[4 which Experience teaches us to be falſe. 
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Bat Thirdh, to convince theſe miſerable Seekers 
of Objections beyond a Reply, that it is by no 
means inconfiſtent' with the Nature of Gold, to 
be thus burnt by Fire, as alſo that it canbe beaten 
to Duſt without any Mixture or Addition, we 
need only refer them to the Experiments performed 
by the great Burning-Glaſſes, ſome few Years 
ago. 


dre r. XVII. Gold 1 and reduced to 


Tuus in the Hiſtory of the Royal French Academy, 
1699. p. 113. we find this Obſervation mention d 
among thoſe of Mr. Tſchirnhaus, the Inventor of the 
ſad Burning-Glaſſes ; That all Metals being placed 
the Focus of the Burning-Glaſs,will run into Glaſs; 
0% Of zn4 char Gold in its Virrification, aſſamed a fine 
* „ eple Colour. 

But very nice and accurate are the Obſervations 
which Mr. Hombergh made upon Gold in the pure 
Fire of the Sun, in the Tear 1702. p. 186. and 
1707. p. 50. as it is largely related in the Memoirs 
of the ſaid Academy; where, after having acknow- 
kdged that Gold is not diminiſhed in our com- 
non Fires, it is ſhewn,that by ſuch a Collection of 
the Rays of the Sun in a Focus, or very near it, 
Gold is evaporated and turned partly into Fumes 
ad partly into Glaſs ; which, as the Author him- 
if expreſſes it, p. 189, 190. is a real Converfion of 
thi heavy Metal into a lighter Glaſs. At the end of 
tir Memoir we find theſe Expreſſions ; and thus 
ue ſee by theſe Obſervations, that the Idea we had formed 
Þ ur ſelves in Chymiſtry, of the Fixity or Faſtneſs of 
a, cannot obtain any longer. 

Now I ask thoſe who have hitherto made this 
at of Scripture a Foundation of their Infidelity, 
iether they muſt not confeſs, that their Argu- 

„ ments 
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564 The Religious Philoſopher. 
ments are quite, defeated After the making of this 
— and that Gold is really burnt hen 
it is partly evaporated, ; and pattly changed into 
Evaporation and Vitrification is the, only ching 


- 2x 


that can be underſtood by Burning, if we take that 
word in its utmoſt Force. Beſides that, hereby 
Gold, which does not otherwiſe eaſily appear 
capable of being made ſmall by any Beating or 
Grinding (tho'.in the laſt Age à fampus Chymil 
has ſhewn us, that it may be done by a Mill made 
on purpoſe) is brought into ſuch a Condition, that 
after its Vitrification it may be Ground to Duſt. 
12288 So that we here ſee all the Circumſtances required 
I by the Text, come to paſs in the Buſinels of 
| || Gold. | ve 8 a 24 1? 7944.54 
1 I do not ſay that that Man of Gop, Ae, 
did in this Caſe make uſe of ſuch a Burning · Glass, 
ſince the firſt mention of thoſe Inſtruments is made 
by Ariſtophanes (fee the Hiſtory of the Royal Academy if 
Sciences, 1708.) but they were very imperfect; andlike 
round Balls. It would have been ſufficient, if he 
had the Knowledge of any ſuch Fires as were ſo 
Pure and Strong as theſe Rays of the Sun thus 
collected. But that which is properly before u 
here is, that from this Experiment it is plain 
and undeniably ſhewn, that what has been (aid 
about the Burning of Gold is [poſſible : And 4 
has been ſhewn above, ' Moſes might have made 
uſe of the ſame or other kind of Mixtures 
which the ſaid Text does not exclude. 
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\$z 67. XVIII. About Precious Stone. 


Fx 0 Metals it ſeems as if we ought to paſs 
to the Conſideration of Precious Stones, which if 
they be not beholden to the Earth for their Origin, 
at leaſt almoſt all of em are found in and about 
the ſame. Thoſe who acknowledge the Great- 
neſs of an ATI Gop, may in this laſt 
Inſtance remark how Gracious and Bountiful he 
has been to Mankind, by taking care even for Or- 
naments likewiſe, and by producing out of the 
Earth Creatures of ſo noble a Luſtre for that 
Purpoſe ;: by rendering them ſo far wonderful, 
that ſome, and the Chief of em, do excell in Firm- 
neſs, and Incorruptibility, every thing that is yet 
known, whilſt in the mean time their particular 
— has remained a Secret to us for ſo many 

es. 

One of the Properties of Diamonds, till then 
unknown, has been diſcover d by Mr. Boyle, and 
ſince taken notice of in the French Academy, 1707. 
5. 1. namely, that a poliſh'd Diamond being rubb'd 
againſt a Glaſs, will, in a dark Place, produce a 
Light as clear as that of a Burning Coal when 
ſtrongly blown. GT 


SECT. XIX. Concerning the Loadſtone. 


He who had never ſeen a Loadſtone before, would 
«cording to the Phileſophy of Anor ance (for thus we 
vght to Stile the Philoſophy of thoſe Men, who, 
cauſe they cannot diſcover the Uſe of any thing, 
do therefore preſently conclude, that it 1s alelels 

lay, according to 1 Principles, he would think 
that this Stone is one of the moſt uſeleſs things 
hat Go p has created; to ſay nothing of the Diſ- 
„ e agreeableneſs 
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agreeableneſs where with it preſent itſelf to om 
Sight. | 
Bat in caſe he were afterwards informed, that 
the ſame had not only the Property of attraRing 
Iron itſelf, and of rendering it capable to draw 
other Iron to it; and this it does in ſuch a man- 
ner, as even in the preſent Age, after ſo many Ob- 
ſervations, with which whole Books are filled, is 
confeſſed to be ſtill unknown by all true and un- 
byaſſed Philoſophers : Could he then forheat to 
look upon this deſpicable Stone, as wonderful? 
But in caſe one ſhould diſcloſe to him afterwards 
thoſe Properties thereof, by which it ſhews the 
Northern Parts of the World, and by that Means 
chalks out a Path in the midſt of the Sea for 
Ships, inſomuch, that without it none durſt ven- 
ture to launch out into the great Ocean, and all 
Communication between thoſe Parts of theWorld, 
that are ſo remote from one another, would 
be entirely intecrupted: Would he not then 
when he ſaw the Merchandize and Product of 
of other Countries, which are only attainable by 
the help of this Stone, pronounce it to be one 
of the moſt uſeful things in the World, and own 
himſ-1f, with the utmoſt Gratitude, obliged to re- 
ceive it as a moſt valuable Preſent from a generous 
Benefactor ? n 


SET. XX. Pen the Virtue of the Loadſtone was 
diſcover'd. 


 Bvrlaſtly, when he adds to all this, that the 
Power of attracting Iron was long ago known t0 
the Ancients, whereas that of finding out the 
North, and of ſerving for a Compaſs to Mariners 
was concealed from them ; and that upon this 
occaſion not only Chriſtians in general, but among 


[1 
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them, likewiſe great Mathematicians have obſer' 
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that which is nated by Deſchales, in the Preface of 
his Mathematical World, namely, _ that _ 

zoo Years ago, it pleaſed the great GOD to revea 

this uſe of the Loadſtone, when he had decreed according 
to his Divine Providence, with reſpets to Mankind, to 
reveal bis Service and his. Sou to thoſe Nations that 
were ſeparated from us by the whole ſpace of the Ocean. 

Will he judge that the Sentiments of thoſe Perſons 

are ſo groundleſs, who acknowledge in this Stone 

and the Uſe thereof, the Wiſdom of God, and his 
wonderful Dire&ion and Rule over all things, at 

- time of the Diſcovery of the Properties there- 

of ? 8 | 


Szcr. XXI. The Rowndueſs of the Earth. 


Ir we now paſs on from the Matter of the 
Earth to the Structure of the Globe itſelf, as tho 
it conſiſt of inhabitable Land and Water, could 
any Body that comtemplates with his Eyes the ap- 
pearing Plane and Flatneſs thereof, have ever 
admitted it into his Thoughts, that the ſame is 
Round? And not much rather, by what he might 
conclude from the Motion of heavy Bodies down- 
wards, affirm, with many of the moſt Learned of 
the Ancients, that it is impoſſible to aſcribe a 
Globular Figure thereto ? Foraſmuch as thoſe 
things that are under us, if they exerted their Gra- 
"ty after the ſame manner, and according to the 
lame way, would ſeem to have no Support, but 
muſt fall into the Air, which is below them. 
Whereas nevertheleſs, Modern Experience teaches 
us, that no more uſeful Figure could have been 
nvented by the greateſt Wiſdom, than that of a 
Pherical or exactly Round, in order to make of 
ſo ſmall a Place, ſo great and noble a Theatre of 
umberteſs Wonders. And can any one then ſa- 
tue himſelf with the bare Aſſertion, Sar. = 


. , 
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Globe of lle Eürth has achuited duch a Figigeb; ot 


Charice, or at leaſt without any Underſtanding? Ml *!: 
What 10 I d qe nien been brach 
ed of its Shape in former Ages? With keſpeck to il pe 
Aſtronomieal Obſervations, by the Roundne(s d 's 
its Shadow upon the Eclipſing Moon, and by the fr 
Remarks, that upon the Sea, the Maſts of the Ski ne 
are ſeen before the Ships themſelves ; this render d E 
the Globular Figure of the Earth very, probable E 
till = 1 was afterwatds farther proved and p 
confirmed experimentally, by ſeveral Vo 
round the whole Earth. dt e $i, 
If People in thoſe dark Times had not ſo much 
relied upon their Underſtanding and Argu- lod 
mentations, as many do at preſent, and if they WI 
would have given Credit to what the great Creator Ea 
of the Earth has ſaid himſelf concerning it, they Ml ©* 
would have long fince been ſatisfied of the true Wl b 
Form of the Earth. Se Iſaiah xl. 22. I is be tha 8 
fitteth upon the Circle of the Earth. Can any thing Wl tte 
more plainly expreſs the Globular Figure of the . 0 
Earth ? I | 
=> | Cle 
Szcr. XXII The Earth is a fattih Bl. il © 
| yd 
SixcE we are now ſpeaking of the Figure of Mr 
the Earth; I cannot well paſs by that Text of i de 
Jeremiah vi. 22. Thus ſaith the Lord, behold, a Pet 1 
cometh from the North Country, and a great Naum Wl L 
ſhall be raiſed out of the fide of the Earth: Which words Wl 4 


do likewiſe occur in the ſaid Prophet, Ch. XXIi. 8 45 
and Ch. 1. 41. according to which the North is tiled 
the Sides of the Earth. 8 F of 
' Now by the Sides of any thing, for Inſtance d 
of a Plank, of a Beam, of a Ship, of a Man d. Pol 
Beaſt, c. we are wont to underſtand thoſe Parts WW e 
of the Citcumference thereof, between which ti = 
Ui 


Bodics themſelves are Smalleſt or Thinnef, of 
other- 
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otherwiſe between which the ſhorteſt Diameter 
thereof lyes. "4,594 then 

Wherefore, if we ſuppoſe that the Earth is not 
perfectly globular, but that the middle Line of the 
is longer Equator, than that which may be drawn 
from the North Pole ro the South, and in ſuch man- 
ner, that all the middle Lines from the Pole to the 
Equator do continually increaſe in Length; the 
Earth, in reſpect to the Diameter thereof, will be 
ſmalleſt at both its Poles, and conſequently the 
North and South Parts may be deemed both the 
Sides of the Earth. | | 

Now tis well enough known to thoſe that have 
look'd into the lateſt Enquiries of the accurate 
Moderns, that tho" they are wont to term the 
Earth a Spherical Body, without having any regard 
to the Inequalities that may be occaſion'd therein 
by Mountains and Vales, yet it is not perfectly 
g'obular, but has a greater Protuberancy under 
the Equator, and grows continually lower or flatter 
towards the Poles. 

Upon the Obſervation, that the Pendulum of a 
Clock at Caienne, near the Equator, muſt be 15 of 
a Line, or of , of an Inch ſhorter, to ſtrike exact- 
ly a Second, than it was neceſſary to be at Paris. 
Mr. Huygens, in his Treatiſe of Gravity, aſſerts, that 
the Earth is flatter at the Poles. 

In Sir Jaac Newton's Princip. Philoſ. Prop. XIX. 
Lib.z. we ſee the ſame ; as likewiſe in Dr. Gregory's 
Aſtronom. p. 36, and 268. and in Mr. Whiſton's Præ- 
le.P-yſ. Mathem.Prop. X.CIII. Corel. 2. we find theſe 
Words, beſides what is ſaid in other Places there- 
of; Since it is known by Obſervations and Experiences, 
that our Globe is reallyhigher at the Equator than at the 
Poles. In the Hiſtory of the French Academy, 
1700. p. 144. and in the Memoirs, p. 227. we find 
Obſervations taken at Lion and Paraiba in America, 
Which ſeem expreſly to confirm the Shortening - 

| | the 
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ceonteſting too ſtrial y the exact and Geomettici 


than any Meridian or Circle paſſing thro' both the 


ni and Flamſtead; fee Whiſton's Prop. 93. and others ven 2 
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Pendulum in the Approach to the Equator, u 
conſequently to the greater Flatneſs of the Earth 
at the Poles, tho' the exact Greatneſs is -ſcarce to 
be determined by theſe Obſervations: | ' - 

But that we may not be liable to the Difficul. 
ties and Objections that ſhall be made againſt the 
Hypotheſes uſed by ſome for the Proof theredf 
it is very remarkable, what is ſaid upon the fame 
Subje&, in the Hiſtory of the ſaid Academy for 
the Year 1 2 2. I20. and in the Memoirs, p. 237 
Oc. where Mr. Caſſini, carrying on the Meridian d 
France to the Pyrenæan Mountains, by order of 
the King, has nicely meaſured the length of each 
Degree of the ſame, and found in 74 Degrees be- 
tween the Parallels of Amiens and Cohjure, which he 
has compared with each other, that the Greatnels Wil god 
of each continually increaſed as they drew nearct I is b. 
to the Equinoctial, and conſequently decrgas'd a 
they approached to the Poles. So that, without I tbei 


Hypotheſis for a Foundat.on, in caſe what Mt. C 
fini has really found in each of theſe Degrees 

tains in all of 'em from the Equator to the Poles, have 
certainly the Equator or Equinoctial itſelf is greater 


Figure of the Earth, and without whar Me ieſelf 


Poles: And the Earth is really a Globe but 2 HRV 
little flattiſh at the Poles. The ſame may be ob- ole 
ſerved by the help of Teleſcopes in the Planet oi Ih > 
Jupiter itſelf, and was ſo done by Meſſieurs Caſf- 


Now, whether this be the Experiments of which Mother 
Mr. Whiſton makes mention in the place above 
quoted, I know not, becauſe I do not find them Wer, ff 
added to it. This is certain, that this Authot, in 
his Pr left. Aftron. II. Prop. II. p. 8. of the Earth, 
ſays, that it is about or almoſt Spherical ; yet with 


ſo little Difference, that he reckons them an 
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hoſe Trifles that are not worthy to be taken no- 
ice of in Aſtronomy, becauſe the Difference which 
the ſmall Flatneſs thereof may occaſion is in a 


manner inſenſible. N 
$ecr. XXII. The Gravity of all Earthly Bodies. 


IHA vs oftentimes conſider'd with great Aſto- 
niſnment, that wonderful Motion which the Phi oſo- 
phers cali Gravity or Heavineſs, and by which eve- 
ry thing that we know upon the Earth is attract 
ed or driven down and towards this Globe. 

I ſhall not here relate nor diſpute the various 
Arguments of Philoſophers about the ſame ; whe- 
ther it is to be conſider d as accidental only, and 
whether it be occafion'd by the Highneſs of other 
Bodies which force the heavier downwards. This 
is however true, that all Corporeal Things that 
are known to Mankind upon this Globe, have 
their Gravity or Weight ; not excepting. the Air 
and the Fire, nor even that fine and pure. Fire 
elf which has firſt paſſed thro” the Glaſs i All 
which, according to the Diſcoveries of theſe Times, 
tave been viſibly proved by a nice Balance, to 
have their Weight. See Boyle de penetrabilitate vitri 
« ponderabilibus partibus flammæ. Yea, that the pure 
Light itſelf, being collected by a Burning-Glaſs, 
may be united to other Bodies and render them 
note heavy, will be ſhewn hereafter in Contempla- 
im XXIV. by the Experiment of Mr. H.mbergh. 

Now how ſtrongly this Gravity operates, doeg 
en appear from the Preſſure of Bodies, which do 
therwiſe ſeem to be without Motion From 


. 
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cee it is we ſee great Ships ſink, and often times 
5 ay frong Floors of Houſes fall in by being over- 
, en. 

th Now, Lask any reaſonable Perſon, wherhet he 


n believe, that ſtupid and inſenſible Things, 
which 
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which cannot produce the leaſt Motion in them 
ſelves,” are capable of obſerving ſuch exact Lays, 
without the Direction not only of a Powerful; bu 
likewiſe of a Wiſe Being? For in caſe, C be the 
Centre of the Earth (Tab. XV. Eg. z.) and the 
Circle drawn from thence be a great Circle upon 
its Superficies, and the Lines FG, HI, KL, MN, 
that touch the ſaid Circle, repreſent the Hotizbns 
of each Place; every one knows, that if a Stone, 
or other heavy Body, were let fall at A, it would 
move according to the Line A C; if at B, accord- 
ing to B C; at D, according to D C; and at E. 
according to E C; and that this is a true Poſition, 
is well known to thoſe Pilots that have failed part- th 


| ly or wholly round the Earth, who muſt all ber Ml © 
Witneſs, that ſuch is the Method of their Fathon- WW © 
ing in the different Places in which | they - found ll f 
themſelves. - — | J iv Eat 
Now let the Cauſe of this Gravity be fuch, Ene 
as every one, according to his own Philoſophical il in 
Syſtem, ſhall think fit; yet he muſt nevertheleſt Doc 
acknowledge, that without this Property the *! 
Earth would be uninhabitable, eſpecially, if be And 
comprehends what has been ſaid above corcen- tte 
ing the Weight of the Air and Water. 18 
Szcr. XXIII, and XXIV. The Centre of il n 
Earth is a Nothing. 4 
No w not to ask, whether any one can imagine; to de 
that it comes to paſs without a wiſe Direction b 
that a Body wholy ignorant and inſenſible; being & e 
placed at A, ſhall move from A to C; and be fe 
ing at E, from E to C, along a ſtreight Line e 
rectly oppoſite to it; and that in all Places het 8 
any Body falls down upon the Earth, it ſhall "ep 
ways chuſe the neareſt and "ſhorteſt ' Wiy to th * 
Centre thereof? Thoſe who ſeriouſly conte et 


plate 
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late this cat Wonder, that all Bodies, how lar 
my: this gr loevet t. Bika be, without the at 
| knowledge 0 of what the) themſelves; are doing, w 

move with ſo dreadfi uba Force © a. Mathema- 
tical Point, to a mere 15 Rationii, which has no 
Hiſtence our of the Thou ghts of him thi t con- 
ceives it; and tho' it may l pe juſtiy called in Bo- 
dies a perfect Nothing, will yet remain hanging. 
t it. Can they, without. acknowledging. the. 
Wiſdom of G 0D in hig, Hoh Word, read the Ex- 
preſſion made uſe 0 9, Job, ch; XXVI. v. 7. he bang- 
«h the Earth upon | othing 


As great a Para 57 Fan may appear to 0 be, 
the obdurate” Atheiſt, 1 © he und T dr a g 


of the Werben that it is an un- 
deniable Truth, as the Holy F Feaman, has there, 
expreſſed. it. 15 not eyety thing. eavy among 
Early Bodies that have yet fallen under Humane 
Equities? Does not this Heavineſs, cauſe 78 
thing to deſcend towards "he Centre of the Earth? 
Does not the whole Body of we Earth diſpoſe it- 
{lf into a Circular, Figure about; the. ſaid A 
And there fore in the very. Word 8. 0 f Job, 9 ＋ 
the Earth by ſuch Gravity hang upon on 
al Sides ? Is not, then, the, 2 A, ph, Nothing 
in itſelf, and exiſts 1 in the Idea "of Men ? Why. 
4 do we hear Euclide: s Def. I. Lib. 1. deſcribe the 
i lame thus ; A Point is that which has no Parts? And 
to ſhew that the following Mathematicians held it 
edo be no Part of Matter, ſee what Clavia ſays of 
it in his Annotations, namely, that no Example can 
le given of it in material things, , Thus we ſee, that 
Whſton, in his Treatiſe above-mention'd, Prop. 
XXII. Coro. 2. ſays, that the common Cenmre of 
bravity of things j in this World, being only a Ma- 
themarica] Point, is plainly. a, Nothing, The like 
cſtimonjes one, might produce from more Ma- 
Wmzticians. Na if be not material what i 5 it 
. chen 
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HAvIN 0 made ſome mention of the Gravity, 
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a mere Notion only, that we form to ourlelyes of. 


the Bounds or Limits of ' ſomething * The Res- 
ſons produced by true  Mathematicians, to ſhew 
thata Points is without Parts and Maguitude, 
may be found by 'thoſe that are unexperienced in 


- theſe Studies, and who are therefore ſhock'd at 


this Aſſertion, elſewhere, this not being the pro- 
per place for it, it being ſufficient for our putp 

to have prov'd the Truth of Job's Words, and ſo 
far to have conſider d the Nature of Gravity, as to 
ſhew, that it is impoſſible for any one to aſcribe it 
to Chance or to Ignorant Laws of Nature, but 
rather to the Will and Power of G od only, eſ 

cially, ſince no Man hitherto has been ble 
to aſſign any other Satisfactory Cauſe; inſomuch, 
that after al the Diſputes and Caviling about it, 
the greateſt Modern Mathematiciansand Enquirers 
into Nature have been forced to come to this Con- 
cluſion, that Gravity is a general Law, and 88 
old as the World itſelf; and that Go p was pleaſed 
to ſtamp it upon Matter in the Beginning; and, 
that therefore we ought no more to ask how it 
comes to paſs, that all Bodies gravitate, that how 
it happens ow they are moved. It is well known, 
that this is the Language of ſome of the greatell 
Mathematicians of this Age. l 


Scr. XXV. De Globe of the Earth keeps the 
| "fame Obliquity. | 


I cannot forbear obſerving with great Reverence, 
that ſurpriſing Wonder which all Natural Philo 
fophers (whatever ſome of em may pretend 10 
Conjecture) have acknowledged to be one of the 
Secrets of the great Crearor ; and even to this 


Day are forced to conſider it as ſuch. Now, we 


Ve 
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ther we ſuppoſe that the Globe of the Earth, p e 
m{ (Tab. XV. Fig. 4.) Rands ſtill, and that the 
Starry Firmament FE MF, together with the 
Sun O, and the reſt of the Conſtellations, daily 
nove about it: Or, whether, with others, we 
ſuppoſe, for greater Conveniency in ſome Occa- 
fions, that in Tab, XV. Ng. 5. the ſaid Globe 
of the Earth in carried round the Sun O, thro? 
A,B, C, D, and is daily . moved about its 
own Axis pm: This is certain, that the ſaid 
Axis pm, does always reſpect the ſame Place 
P and M of the Heavens, in the fourth Figure, of 
remains always Equi-diſtant to itſelf in the fifth 
figure; and that ſo the Earth, and without any 
ſupport, does thereby always preſerve its own Op- 
portunity and Obliquity, at leaſt ſo much, that 
the Aſtronomers have never been able to obſerve 
it otherwiſe ; and, ſuch as have imagined that they 
have found it otherwiſe, have never been able to 
prove ſuch a Diſcovery. And, which is ſtill more 
wonderful, notwithſtanding the Globular Figure 
of the ſaid Earth, and notwithſtanding the Opinion 
that many have entertained, that the Earth's re- 
maining in its preſent State and Obliquity, is ow- 
ng to the Equilibrium of its Parts, the ſame has 
ſo frequently undergone ſuch great Revolutions, 
thatit ſhould ſeem almoſt impoſſible to thoſe that 
Juige rightly of things, that it has not thereby 
been confounded and diſſolved, or at leaſt put into 
liferent Motions. ers 
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Sgcr. XXVI. Without the Obliquity of the Ew, 


there would be reaſon to apprehend a General De 
ſtruction. | | 


| 
Fox a Proof hereof, let any one conſider thoſe | 
dreadful Burning Mountains, which are foundin WW | 
ſo many Parts of the World, and at ſuch Diltances , 
from each other; by which the Earth has been t 
deſtroyed in ſo many Places: Eſpecially if thok WW ; 
Fire-pits (as one may perhaps conclude from the t 
Relations of them given us by Mr. Baglivi, p. 510 f 2 
Oc.) according to the Sentiments of many ot the WM 2 
Learned, do entertain a Communication with each Wl «, 
other, by great Rivers of Fire extending themſelves ¶ N 
from one Part of the Earth to the other, and eve WF |, 
under the Bottom of the Sea too: For which er the 
ſon the Earth ſeems neceſſarily to become lighter WW it; 
in thoſe Parts where ſo much of it has been bunt, pl 
and vomited out in Smoak and Aſhes. of ; 
Add to this thoſe terrible Inundations, among BW hoy 
which, according to all Traditions; the wee an 
Zuider-Sea is one, and the violent Streams of {uct 
great Parts of the Ocean, which by Winds, 0 
Ebbings, and Flowings, and other Cauſes, 08 
tranſplant ſuch an unconceivable Weight of N N 
ters from one Part of the Globe to another; M zz; 
all which the Gravity thereof muſt needs vl h:s 
changed into ſeveral Places. Not to ment don, 
thoſe Earthquakes that are felt over all the Wool loys 
by which this Globe being moved, may make i ay o 
all juſtly apprehend a Change in the State and Col its o. 
dition thereof. | tical 
Now in Caſe that by all theſe Cauſes ad th f 
with ſuch terrible Force, it ſhould once happen its 
that the Earth ſhould totter, and depart from i on 
Place in any manner, what could there elſe be I hoſri 
peed but general Ruin and Deſtruction, 7 Cavity 
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evety thing whatever changed, its Air and Climate. 
For let it be ſuppoſed, that thoſe who in Tab. 
XV. Hg. 4, J. dwelt under the Line ef, or in 
the Torrid Zone, near to it, ſhould be carried by 
ſuch a ſhock of the Earth to ſome of the Countries 
under the Poles por m, or one of the Frigid Zones; 
by which Means thoſe Nations which now dwell 
under either of the Poles, would be carried into 
the ſtifling Air, under or near the Equinox. Can 
it then be doubted, that all that was accuſtomed 
to the violent Heat of the one, even Men, Beaſts 
and Plants, would for the moſt Part periſh 
and be deſtroyed, by being tranſplanted to the 
exceſſive cold Regions, and fo on the contrary. 
Now all theſe Evils which would certainly fol- 
low, are hereby obviated, and altho* the Globe of 
the Earth might undergo ſo many Revolutions in 
its Parts, tho it ſhould become heavier in one 
place and lighter in another, whereby the Balance 
of its Structure might be alter'd, yet it would 
however ſtedfaſtly and immoveably preſerve the 
lame Obliquity. 


S:cr. XXVII. Conviftions from thence. 


Now that among ſo many Cauſes, which ſeem 
adapted to produce the contrary Effect, the Globe 
vs unchangeably kept this its State and Condi- 
on, can reſult from nothing elſe than the miracu- 
ous Operation of a mighty Providence. For if 
uy one ſhould aſcribe it to a Law of Nature, to 
s own Gravity, or, as ſome think, to a magne- 
tal Virtue ; let him tell us how it comes to paſs 
that ſuch a Law of Nature is always unvariable 
nts Effects, when at the ſame time the Earth 
on which theſe Laws operate, changes its Com- 
ſition, with reſpe& to Levity and Gravity, to 
1 Cavity and Solidity. 
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Sz cr. XXVIII. The Earth remains above the We 
ter notwithſtanding its greater. Gravity. 


Now in order to lay before an Atheiſt ſome- 
thing that he ſhall not be able to fathom or con- 
ceive ; Let me ask him the reaſon why, ſince 
Earth is heavier than Water, the Waters do not 
{ſtand above the Earth, ſurrounding the ſame in the 
like manner as the Air, ſince it ſeems to be. paſt 
doubt, that one ſhould follow, as well as tother, 
from the Laws of Gravity? | 

Tis in vain for any one to alledge, eſpecially 
ſuch a one who will not acknowledge herein a pe 
Wonder-working-G op, that the Sea and Waters 
being ſhut up in the Cavities of the Earth, it would 
be impoſſible that ſuch a thing could happen, For 
ſuppoſing (as the Experience of Inland Waters, for 
Inſtance, thoſe of the Harlemer Meer, or Lake of Hur 


lem, has taught many People to their Damage) that 
the continual Beating of the Waves would in time Wi © 
wear away every thing; it ſeems to be a neceſlary 4 
Conſequence,that the Banks and Shores being there- Wl Spe 
by waſhed away, this Matter would firſt mingle i- =p 
ſelf with the Water, and afterwards fink to the Bot- ufeſ 
tom by its greater Weight, and ſo render the Seas of th 
andother 2. more and more Shallow; by which by ot 
Means the dry Land continually decreaſing, the Wh "iti 
whole Earth would at laſt be encompaſs'd and co- At 
ver d with Water, tho' not ſo deep as the preſent Conſe 
Cavities of the Sea. Yet we ſee the contrary happe!, | 
and the dry Land remaining inhabitable, notwitl- iſ dic 
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Szcr. XXIX. Concerning the Torrid. Zone. 


To paſs on to ſomething elſe : It is well known, 
that all the Geographers do divide the Superti- 
cies of this Globe into five Zones. The firſt they 
call the Torrid Zone; this is that part of the Super- 


(Tab. XVI. Fig. 1.) on each Side, to the Tropicks 
d. 


c 

Now that the old Geographers held it for an 
unqeſtionable Truth, that this Zone was barren 
and uninhabitable by the intollerable Heat, ap- 
pears ſtrongly enough from. their Writings ; nov 
were they ſo much to blame, if we refle& upon 
the influence of the Sun in other Parts of the World : 
Since this great and burning Luminary moveing 
twice a Year in the Circle A D, called the 
. or the Sun's Way, paſſes directly over 
thole Lands that lye between the two Tropicks 
ab xc d. 

And this very rational Notion, as to outward 
appearance, has ſo long obtained every where, till 
Experience teaChing the contrary, has therein ma- 
ifeſted the Divinity and unconceivable Wiſdom 
of the great Creator, who has graciouſly prevented 
by other Means this all conſuming Heat, which 
vith reſpe& to the Scituation of thoſe Countries, 
ad the Courſe of the Sun, ſeem to be a neceſſary 
Conſequence, from deſtroying the ſame. 


dic r. XXX. The Torrid Zone inhabitable, by 
means of Mountains. 


To be aſſur'd of this Wonder, we need only 
e the afore - mention'd Ifland of St. Thomas for an 
hample; this Iſland lies under the Line, as here 
X, in the middle of the Torrid Zone; of which 
M m 3 never; 


ficies which extends itſelf from the Equator e f 


| 
| 
; 
j 


- — — n 


— AE” ER” — ů — — — — — 
- 4«.= 


$80 The Religious Philoſopher. 
nevertheleſs, all that write about it doungni 
witneſs, the Wholeſomeneſs of the Air for the 
Inhabitants and the Fruitfulneſs of the County, 
To which purpoſe we need only conſult the little 
Atlas of Mercator, or any other Books that hare 
treated of the ſame. | 2 IVES 
Now I beſeech every one that can yet doubt, 
whether the World be made with Wiſdom, to r- 
flect with himſelf, whether it may be deduced fron 
the ignorant Laws of Nature, or from mere Chance, 
that, to the end the Sun ſhould not render this 
Iſland uninhabitable, there is a great Mountain 
placed in the middle, and overgrown * with 
numbers of Woods; the Tops of which, notwith 
ſtanding that the Heat may ſeem to dry then 
quite up, are always cover'd with ſo many Clouds 
that the deſcending Waters, which proceed fron 
thence, are not only ſufficient to produce other 
Fruits, but even Sugar-Canes themſelves; Inſo- 
much, that in the very hotteſt Days this Mour- 
tains appears cover'd with a continual Cloud; the 
Reaſon of which is, that a much greater Quantity 
cf Vapours are then attracted by the Sun from the 
Sea; and the Air being likewiſe much more Hat 
fied by the Heat, carries the Vapours of Water 
that are mixed with it, more to the Cold and da. 
dowy Places of this Mountain, thereby pfteſſag 
them more cloſely together, and ſo encteaſe tit 


Weight of the Clouds. Now how the Mountain 


concur in producing theſe Effects, has already bet! 
in ſome meaſure ſhewn before. 
Now if any one ſhould refuſe to acknowledge: 
gracious Providence of Go in this whole Matte; 
and will pretend, that this is only peculiar to ſin 
Place, and conſequently, that it may be the effet 
Chance, he may learn from the Deſcription of Mi 
gaſcar, in the Geography of Mr. Robbe, and other, 


that there are likewife Woods and Mountains 11 
middle 


doe 
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middle of that Iſland, from whence Rivers flow 
on all ſides, which render that Country (tho? ly- 
ing in the hotteſt Part of the Word) in reſpect to 
the Sun, equal in Fertility to the beſt Climates of 
the Earth: And this you will find obſerved in ſe- 
veral other Places. K 


Scr. XXXI. e Jnundation of Rivers to lte 
wiſe render the Torrid Zone Habitable. 


Bur incaſe any other of theſe miſerable Philo- 
ſophers ſhould again, according to their manner, 
ſtart new Difficulties, and fancy, that ſince what 
has been advanced above, has happen'd in ſeveral 
Places, it might be the neceſſary Conſequences of 
Natural Laws, they may likewiſe be convinced of 
the unreaſonableneſs of ſuch Opinions, from other 
and different Means, which, beſides the foregoing, 
the Wiſdom of Go v has been pleaſed to make 
uſe of in rendering thoſe Countries Fruitful, which 
would be otherwiſe quite ſcorch'd up by the Rays 
of the Sun. 

Now, not to ſpeak of Egypt again, one part of 
which lies under the Tropick a 6, and where it is 
thought to be the very hotteſt, becauſe the Sun 
does not only paſs twice a Year directly over their 
Heads, as it happens in all Parts of the Torrid 
Zone; but alſq, becauſe it remains a much longer 
time over the 9 — lying about the Tropick, 
than it does at the Equator, which it paſſes by 
more ſwiftly; and yet this Egypt is made one of 
the moſt Plentiful and Fruitful Countries of the 
World by the overflowing of the River Nile. I 
lay, beſides Egypt, the dry and barren Country of 
the Blacks, commonly called- Nigritia or Nigritarum 
Regio, may ſerve for a Proof. Which likewiſe. 
ſtretches itſelf from the 8th to the 23d De- 
gee of Latitude, and conſequently very near to 
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cerning the ſame, Mr. Robbe's Geography, as allo 
that of Varenins, lib. I. Cap. 16. h. ng 
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the Tp of Cancer, in the hotteſt Part of the 
Torrid Zone, and is overflowed in the like manner 
by the River Niger ; which leaving a kind of Mudd 
every Year upon this ſcorched Country, makes it 
become the moſt. fertile of all Africa. See con- 


t ſeve» 
ral Rivers beſides the aboye-mention'd, that 

duce the ſame Advantages. Many of which f 
named, and amongſt them particularly the Riyer 
Zaire, do overflow their Banks yearly, ſo that 
this laſt renders the Kingdom of Congo, where the 
Air in clear Weather is intollerably Hot, exceed- 
ing Fruitful in all Sorts of Herbs and Plants” that 
are good for Food. He therefore that is ſurpriſed 
hereat, and has a mind to be farther informed, how 


in ſuch a Burning Climate, the Earth yields 6 


great a Plenty of all things, may learn the 
abovemention'd Geography of Mr. Robbe, and the 
ſo often praiſed Varenius, how the Rivers Indus 
and Ganges overflowing always in June, July and 
Auguſt, do Water whole Kingdoms lying abont 
**m, and make them Fruitful to a great Degree; 
as they likewiſe ſerve for a ſufficient Proviſion of 
Water to the Inhabitants during the reſt of the 
Months, in which there hardly falls any Rain. 

After how wonderful a manner the Heat of this 


Torrid Zone is farther qualified in ſeveral Places 


by cool Breezes and Rains, is likewiſe ſhewn b) 
Varenius, Lib. II. Cap 26. F. 11. even fo far, that 
W 


by other means, which the Wiſdom of the A- 


mighty has been there pleaſed to uſe, the Seaſons 
requently to run contrary to the approact- 
ing and receding of the Sun. It would be too 


' tedious, and according to all probability an unne- 


neceſſary Work too, to enquire into all the 
thereof. . 3 
E Ct: 
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Szer. XXXII. Conviftions from hence. 

Now let me once again ask theſe Philoſophers, 
that are really worthy of Compaſſion, and who 
will have all things come to paſs as they are, with- 
out the Wiſdom of the Creator and Preſerver of 
ll things, whether, if any Body had found a Me- 
thod to furniſh a little Diſtrict of Land with a 
milder Air, and with as much Water as is wanted; 
and which without theſame muſt have periſhed by 
Drought and Barrenneſs, together, with all the 
Men, Beaſts and Plants that were upon it; it 
could be denyed, that the Wiſdom of Him that 
found out and effected the ſame (eſpecially if the 
Knowledge and Power of the greateſt Number 
and moſt Skilful of Men, would have ſufficed for 
that Purpoſe) were not worthy of the higheſt 
Praiſe ; and, whether they, or any one elſe, could 
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imagine, that the Canals and Aquiducts whereby 
nd n the drained Meers or Lakes of North-Holland, 
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the Lands are water'd in dry Seaſons, and the 
Cattle are provided with Drink, could have been 
brought about without the Contrivance of a Skill- 
ul Engineer? | 

Now this is what we ſee performed, not in 
Wined Meers or Fens, but in vaſt Kingdoms; 
It a few Cattle water d, but Millions of Men, 
Milions of Wild and Tame Beaſts, Millions of 
tes, Shrubs, Plants, Corn, and other Herbs, 
preſerved alive thereby; not ſome few Acres of 
Land, but Whole and Great, and otherwiſe Uſe- 
Parts of the World, fertilized thereby, and put 


too Noa Condition, from the abundance of their 
ne- ¶ T oductions, to communicate their Agreeableneſs 
us WP other People. Here are no Sluices or Mills 


ude uſe of, which muſl be yearly ſupported at 
i Charge of the Country, but prodigious Fol 
ies 
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* | | 
i dcr. XXXIV. The Advantages of the moſt Nor- 
ö r thern Parts. 

tr is neceſſary to expatiate here more particu- 
Je larly upon the Northern Zone. Every thing about 
1 us, or that has been repreſented in all theſe Con- 


templations, centers in this, namely, to manifeſt the 
Power, Wiſdom and Goodneſs of Go p, which 
has ſhined out ſo brightly in theſe Parts of the 
World. This is certain, that in Fruitfulneſs, in 
the Temperature of the Seaſons, and particularly 
in the Learning and Underſtanding of its Inhabi- 
tants, it will give place to no other whatever; 
foralmuch as it is beyond all doubt, that in the 
Government of its Countries, in Commerce, in 
Navigations, in the Arts of War, and in an infi- 
nite Number of other Sciences, it far exceeds all 
other People. | 

But the greateſt Benefit of all, and that which 
ncomparably exalts this Zone above all the other 
Parts of the whole Globe, is, that the Know- 
ledge of the True Go b, and his right Worſhip, 
bare here their pteſent Seat: Since that this ſame 
bright Sun is now ſet in reſpe& to unhappy Afa, 
Gop having thought theſe People worn (which 
axceeds all Humane Gratitude) to whom he might 
reveal Himſelf and his Holy Word, and by them to 
'ropagate and diffuſe the Knowledge thereof to 
other Nations. | 5 

A truely upright Soul, ſuch as loves and fears 
Gop, will eſteem nothing more deteſtable, no- 
ting more unreaſonable, than to imagine, that 
tie Worſhip of him alſo has acquired by Chance, 
or by a ſtupid Neceſſity of Natural Laws, its ſo 
ut and equitable Principles, worthy of the True 
bon, and ſurpaſſing all other Idolatrous * 

n 
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And if an Atheiſt would but ever have taker 
the Pains to examine the adorable Wiſdom g 
God, in this his Word, and the fudamental Know- 
ledge therein of all Creatures; if he would but 
compare the exact Accompliſhent of ſo many Pro. 
pheſies with Hiſtory ; if he would reflect upon the 
wonderful Preſervation of the holy Scriptures, in 
ſpight of the Rage and Perſecutioa of the great 
Tyrants and Oppoſers of the World, he will be 
able to produce very few Arguments ta make a 
impartial Perſon believe, that it is the Effect d 
mere Chance that Gov is Worſhiped in this Pan 
of the World, after the manner contained in his 


Word. OY 
Szcr. XXXV. The Chriſtiaz Religion is no 4 o 


Politicians 


Tu E Atheiſts and Infidels have never yet beenſo Wl nk; 
Fooliſh and Brutal (if we may uſe ſuch hard Words) WM Pri, 
as to aſcribe that impreſſion which every one has of Bi but: 
a Divinity or his Worſhip, (now much ſoever they I bear 
are diſpoſed to deduce every thing from thence) 
to mere Chance or Fatality. Wherefore, being e- 
now obliged to ſeek for other Subterfuges nerc 
Evaſions, they now refer it to the Arts and Str {der o 
tagems of great Politicians, who thereby endear- 
our to keep in awe the People under their Govert- 
_—_. | 

That this has Place in ſome Pagan Religions, 
as alſo in the Mahometax, is eaſie to be ſhew!, it e 
they having been eſtabliſhed by the Force of Arms 
But nothing is more impoſſible than to prove the 
ſame in the Chriſtian Religion. For if it be the 
Policy of Rulers and Princes to bridle and keep i 
awe a giddy Multitude, why has not ſuch Policy, 
with the Addition likewiſe of all their Powe! Bir ſo , 
(whereby they have extirpated hundreds of 50 lies o 
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(ands for the Confeſſion of our Lord Ixsus Cuxis r) 
deen able to ſuppreſs a little, contemptible, inno- 
cent, unlearned and defenceleſs People, nor get 
the better of thoſe Principles ſo pernicious to their 
Atheiltical Authority ? By which Principles, Men 
were taught indeed to ſubmit themſelves to the 
Powers that were over them ; becauſe there is no 
Power but of Go p, and, becauſe the Powers that 
be are ordained of Him, Rom. xiii. 1. But alſo, 
on tne other ſide, (which is by no means to be 
endured by an Atheiſtical Governor, who would 
dire&t all things according to his own Pleaſure) 
that Subje&s are obliged in Caſe the Worſhip and 
Revealed Will of Go do were oppoſed even by the 
mightyeſt of Monarchs, to deny their Fear and 
Obedience. Was there ever any Religion better 
Calculated to oppoſe a Supream Power, that does 
not own Go p, like this, tho' in all other Caſes it 


3 o& T > :« ﬀ, 
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ones the moſt Obedient Subjects? And, can an 

Y ice, who accounts his Religion nothing elſe 
bur a Bridle for the People, any viſe endure to 
0 hear even the meaneſt of his Subjects ſay, with the 
e Apoſtles, in Ad., v. 29. We ought to obey God ra- 


ther than Man ? Or, will he ſuffer a Religion to be 
nerciſed in any Place under his, where the Foun- 
(rof it ſhall give this expreſs Charge to thoſe 
that exerciſe it, when perſecuted for his Name- 
like; Be net afraid of them that kill the Body, and 
dter that, have no more that they can do. But I will 


05, yearn you whom you ſhall fear : fear him, which af- 
r be hath killed, hath Power to caſt into Hell; Tea, 1 
na 0 unto you, fear him, Luke xii. 4, 5. from whence 


a Atheiſt himſelf may judge, if all Religions owe 

tteir beginning to State-Craft only, whether the 

iriſtian would not long before this have been 

* End: And ſince that could not be compaſſed 

7 ſo many bloody Perſecutions, and rageing Cru- 

lies of the higheſt Worldly Powers, whether =_ 
i 
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ſaid Religion muſt not have been preſerved from 
the very Riſe of it to this Day, againſt all the Ar. 
tempts and Deſigns of thoſe that would extirpate 


it, by the Intervention of a much Higher and more 
Reſiſtleſs Power ? | | 


Szcr, XXXVI. Atheiſts differ from the Wi 
en. 


Now, to return from this Digreſſion to the Bu 
ſineſs in Hand, it is undeniable, that this North- 
ern Temperate Zone is inhabited by the wiſeſt and 
moſt learned Men ; moſt of whom acknowledge 
a Gop and Supream Director of all Things; from 
whence it is plain, that the owning a Deity, which 
has made and ſupported all things, is received and 
maintained by the wiſeit of all People. If now a 
deplorable Sceptick, and who ſtill pretends to 
doubt of theſe great Truths, will not continue 
arrogantly to maintain, that the wiſeſt Men 
are the greateſt Impoltors, and that the lels 
Knowing are all cheated, and that he himſeltis 
the only Wiſe and Righteous Man; he will 4 
leaſt, by comparing all theſe things together, fnd 
a juſt Cauſe filently to fit down; and whatever nig 
Philoſophy might have taught him before, to 
quire farther, whether his perſevering in this Co 
ceit, that he is the only Wiſe Man, be not ti 
greateſt of Follies; and, whether the Proofs mad 
uſe of by others, to ſhew, that there is a G ob 
are not ſtronger than thoſe to which he hither 
adhered : Laſtly, Whether from the Works of N 
ture, the Wiſdom of the Creator may not as jul 
y be inferr'd as the Skill of the beſt Workman trons c 
thoſe of Art. Which trouble, if he pleaſe to tile 
he will have got a great Way already, unleſs he 
entirely abandon'd to his own unhappy Principle 


Sxc 
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Srer, XXXVII. Concerning the Frigid Zones. 


T x x two laſt Zones (Tab. XVI. Fg. 1.) are thoſe 
that are called the Frigid or Cold Zones, of which 
the Southern E mi, lies under the Southern Pole 
n and ſeem as yet to be entirely unknown to 
Geographers, being repreſented upon their Maps 
en doubtfully, either by Seas or by the Terra 
Auftralis Incognita. — 

The Northern Frigid Zone gph, eſpecially if 
one approach pretty near to the North Pole p, 
dicovers nothing elſe but uninhabited Deſarts, 
frightful Rocks and Mountains of Snow and Ice 
for the moſt Part, concerning which, the Deſcri- 
pions of Nova Zembla, Spitsberg and Greenland, may 
be conſulted, 


dcr. XXX VIII. The Impoſſibility of approaching 
b. 


the P 


ONE can hardly read without Aſtoniſhment, 
what Kircher ſays in his Subterraneous World, and 
which he confirms by a Cloud of Witneſſes, name- 
% as Men approach the North Pole p, the Sea is 
ren towards it with ſo irreſiſtable a Force, and, 
a ifit fell from a Cataract, that many, who have 
ad the Mistortune tocome within the ſaid Stream, 
ure been hurried away, Men, Veſſels and all, 
d never ſeen again; and on the contrary, thoſe 
o have endeavour'd to Sail towards the South 
le m, have found the Sea flowing againſt them 

th ſo terrible a Strength, that neither Sails nor 
vars could bring them nearer to it. . 

leave this Relation to its own Weight; but 
wr little Hope there is ever to diſcover and to 
an the exact Dimenſions of the Poles may be 
aned from all the Voyagers that have bent their 

Courſe 
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Courſe that way. Certainlythat in Kenia th 


Huygens, p. 1 19. who, in plain Words affirms t 


the boldſt Sailors are every time ſo many 


are found there Yearly-by our Green-Land Trac 


» 
* 


* 
n 
1 


which is ſometlliing more than a. Century, wewe 
ignorant of every thing concerning them, A 
not ſo much as know whether it was Land d N 
under the Poles, is ſufficiently ſhewn by by dit 

Aſtronom. p. 166, and 150. De Stair, does likewi 
repreſent in his Phyfiology the invincible Di 
ties of ever getting thither ; ſaying, p. 489," 
when the Holanders endeavour'd to ſind 4 
ſage to the E#ft-Indies by the North, and th 
were obliged to Steer their Courſe towards t 
Pole, the Compaſs loſt all its Virtue and DiyeRit 
by which means all Hopes of advancing fag 
ſeemed to be entirely cut off. Tea, to bee 
vinced, that it is ſtill unknown to all Men u. 
are the Countries lying under the Poles, we ne 
only caſt our Eyes upon the Coſmotheoros'of 


ſame, adding thereto, that he may exp 
Difficulty, if not Impoſſibility thereof, in the 
lowing wiſh 0 if one might but once ſee thoſe Rey 
But altho' ſome might think it poſſible, "that 
following Ages the ſame may be diſcover, 
the abſolute Impoſſibility of ever attaining to 
laſt Degree of the Earth's breadth, is daily 
plain by New Experiments; the vain Attempt 


Proofs thereof. But that which ſeems tofu 
all Hopes, even for the future, are the impracti 
and always obſtructing Mountains of Ice, v 


and which, according to all probability, 
Date their Age from that of the World; i 
the Sun ſeems never to have had ſo much Stet 
as to be _ of diſſolving 'thele 
Tra&s of Ice, frozen by ſo many and ſuch 
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Witers $0 that un) acceſs to the Poles will be 
always defeated thereby, and as long as the Earth'' 
continues in the fame Poſition with reſpect to 
the Sun, tlie ſame Difficulties ate like to re- 
main. ala 03.3 Fs in ran! 4 442 PE | Þ 


© . 
p ö ' ; Z 
| I 8 | 
* ” 
% : , R = - * 
1 # > X " 3 - " 
, , ö F - , # „ 46.4 8% 
5 P i 4 1 4 p w « Þ _y_ 
* 1 0 
* a 2 . a £444 1 * — 1 - A 1 1 p 
= * * ——_— * * a. A. „*** Mi... — 
* E 
# F 


| SECT. I. | Tranfition to Fine, 0 


TOW, tho' we do not, like ſome Philoſo- 
phers, aſſert, the Earth, Ait, Water and 
Fire to be the only Principles or Foundation of 

ll Things, nor pretend to limit the Wiſdom of 
e Almighty to ſuch a Quantity, if we may ſo 
peak ; yet it can be denied by no Body, that 
ll of em center into the Compoſition of many 
atural Bodies: Wherefore we ſhall proceed to 
onſider this laſt Element of Fire. 


ict. II. The Iuconvegiencies that would befall us, 
if there were no ſuch thing as Fire in the World. - 


Ir there be any one ſtill ſo unfortunate, as not 
d be able to break looſe from thoſe deplorable. 
ntiments, that every thing that "exiſts, and 
yen Fire itſelf, has been 2 by mere Chance 
nd ignorant Cauſes, at leaſt, without any wiſe 
id determinate End; Let ſuch a one retire with- 
* and contemplate this Globe of — 
ah, and every thing belonging to it, in the 
Voi. IL a N * 0 Stats 
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State in which he might ſuppoſe himſelf and aht 
to be, in caſe there was no ſuch thing as Fire. 


After the ſetting of the Sun, and all other Hea- 


venly Lights (to take no notice here that the Ligb 
thereof does even in a great meaſure conſiſt of Fi 
or brings a great deal of that Element along wi 
it) how does the whole Earth, cover d with Clou- 
dy and Nocturnal Vapours, differ from the moſt 
diſmal Subterraneous Caverns and Dungeons? Since 
during ſuch a time no Man would be able to 
move one Foot forwards, or to diſpatch any kind 
of Buſineſs. Without Fire, which by the Means 
of Candles, Lamps, Torches and the like, affords 
us Light in the greateſt Darkneſs, what difference 
would there be between our Condition, .and that 
of thoſe Men who are blind half rheir Life-time? 
Without Fire, moſt of the Productions of the Earth, 
which ſerve Mankind for Food, for Retna 
and for Dainties, would not be fit to beuſed.in 
many Countries to thoſe Purpofes, nor could be 
chewed by the Teeth, nor digeſted by the 


mach. And every Body to whom the way Li 


ting, and of preparing our Diet in theſe Countries 
is known, muſt be conninged, r Bread 
nor Fleſh, nor moſt of the Fruits. of the -Grou 
or of Trees, would be of much uſe without theſe 
Means, but would turn to an unwholſame, crude 
Nouriſhment and perhaps to no Nouriſhment at al. 
Would not the dreadful Cold of Winter, if not 
moderated by Fire, be capable of Diſpeopling 
whole Countries, and of Freezing to Death num- 
bers of Women and Children, that are not capa. 
able of keeping themſelves Warm by ſtrong and 
violent Motions ? + i i 
If there were no Metals for che uſe of Mankind, 
(to ſay nothing of Gold and Silver which may be 
the moſt eaſily ſpared) eſpecially if there were 0 
Iron which furniſhes us with ſo many Inſfrume, 
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for. numberleſs Uſes; for Plowing, Building, and 
in a manner, for all other Arts and Purpoſes ; every 
one may eaſily conclude, under what Inconve- 
niencies all Mankind would Labour: Now tho? 
the Iron and other Mines ſhould be infinitely 
more in Number than they now are, yet it is ſut- 
ficiently known, that without Fire, no uſe could 
be made of them, nor could they be Smelted or 
Separated from their reſpective Oars. 


Sr. III. Conviftions from thence. 


To reckon no more, let an Atheiſt repreſent to 
himſelf the World, in ſuch a Condition, that he 
and all Men ſhould find themſelves without 
Light in Darkneſs, without Warmth in Cold, 
without any Preparation for Raw Food, without 
all the Conveniencies which Metals, and chiefly 
iron would afford them. Now, if any one 
ſhould come and tell him, that he had diſcover'd 
ſuch a Matter by which all theſe Defects and 
Wants might be ſupplied, and the World become 
happier in ſo many Inſtances, would not even the 
molt obſtinate Infidel acknowledge the Inventor to 
be a very wiſe» Perſon ? Now fince the ſame is 
performed by a Being infinitely Superior to that 
of a Man, and after a much mote ſublime and 
wonderful manner, why will he refuſe to on the 
Wiſdom of ſuch a Being. : | 


Ster. IV. I is ſtil uncertain what Fire is. 


Tur RE have never been wanting among the 
Enquirers into the Secrets of Nature, thoſe that 
tave endeavour'd to diſcover what Fire is in itſelf, 
and what are its Properties; and we ſeem to have 
lt Cauſe to think, whether Mr. De Stair, who 

in à manner confider'd all Opinions, has not 

Nn 2 fallen 
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fallen upon the beſt Notion thereof in the follow: 
ing Words; Explor. VI. F. I. There is nothing in 
Nature more obvious to the Senſes, and nothing 
leſs intelligible than the Nature of Fire. 


Scr. V. The Firſt Notion concerning Fire. 


Two Opinions which are defended with many 
Arguments by thoſe who maintain them are at 
preſent in vogue ; the firſt is, that all Particles of 
Matter, of what Nature ſoever they be, are capable 
of being turned into Fire, if they can but be moved 
fwiftly enough, or can be divided ſmall enoug 

Now, whether ſuch Motion be occaſioned by 
that Fire Fluid, which the Followers of the fr 
mous Cartefius term the firſt Principle, or of ſome- 
thing elſe, we ſhall not here enquire. 


SCT. VI. The Second Notion. Dive ſeems to be 4 
particular Matter. + bb 


TAE Second Opinion laid down by other Phi- 
loſophers is, that Fire isa particular Fluid Matter, 
like Water or Air, which, like thoſe, adheres to 
many Bodies, and adds ſomething to the Compo- 
ſition thereof. | . 

What ſort of Figure the Particles of Fire conlil 
of, we ſhall not here attempt, as ſome have done, 
to inveſtigate; foraſmuch as it is not eaſie to 
diſcover the ſame, nor likewiſe, whether the C. 
miſts have gueſſed any better, ſome of whom vil 
have the Eſſence Of Fire to conſiſt in Sulphur, 
others in an Acid. We ſhall content our fdves 
with producing the Reaſons why it ſeems mol 

Credible, that Fire both has, and maintains 8 
own Eſſence and Figure, remaining always Fits 
tho* not always Burning. 
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 Secr, VII. The fot Reaſon for the aforeſaid 
| Opinion. . 


To ſhe this the firſt Reaſon, ſeems to be, that 
all Matters are not Combuſtible. 

How happens it, that Wood and Turf will burn, 
but that the Aſhes which they make are incapable 
of Burning ? if it be not upon this Account, that 
the Fire Particles, which were before in the Wood 
and the Turf, fly away by Burning, leaving the 
Ahes bereft of them, and therefore unfit for burn- 


I know very well, that thoſe who are of the fore- 
going Sentiment, will anſwer to this, that Aſhes 
and other Bodies, as the Amianthus or Feather- Al- 
lum, and the like, which cannot be burnt by Fire, 
are of too groſs and heavy Parts to be put into 
Motion by that ſubtil Matter. But if that were 
true, it would ſeem to be a neceſſary Conſequence, / 
that the ſmalleſt and lighteſt Parts would withour 
Difference, be the fitteſt and beſt diſpoſed to pro- 
duce Fire; but (not to ſay, that Water might 
therefore burn, at leaſt, much better than Oil of 
Cinamon, Cloves and others, which being hea- 
rier than Water, ſink down in it) why don't Vo- 
latile Salts burn > Which are ſo eaſily put into 
Motion, that the leaſt Warmth is capable of ma» 


ic 10 Bl ling em evaporate into the Air, and the Parts 
oy, thereof ſo Fine and Small, that no Glaſs can be 
n 


faut cloſe enough to keep them always in. And 
to the end, rhat no other Objections may be of- 
rd, on account of the exceeding Fineneſs of their 
Parts, it is known, that they are ſo Powerful and 
Harp, that being only diſſolved in Water, they 
vil eren deſtroy a Metal as hard as Copper, and 
un it into a Liquid Matter. They that have a 
and to make a Trial thereof, need only put a 


Nn3 Copper 
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Copper Farthing into the Spirit of Sal- Armonige, 
in which they will find it quickly didolved. A 


Szcr. VIII. The Second Reaſon; and an Exper: 
2) 11015 es: 2:7 270 LUO 
FT HAY and 2! 
Secondly, Ir a very ſwift Motion were onlyine- 
ceſſary to reduce all Bodies to Fire, and that 
particular and determinate Matter were not 6 
quired thereto, how comes it to paſs, that hot 
Water being moved more violently by blowing, 
is not render'd Hotter but Colder ? Aud pet, 
the Air is ſo abſolutely neceſſary to our Fires, 
that without it, they would be extinguiſſdꝰ 
The truth of this is known even to Women 
themſelves, who for that purpoſe cover their Fit 
with Covers, or ſhut it up in Dave Pots. 
And to the End, that no Body ſhould beliete 
that this way of extinguiſhing the Fire is not {6 
much owing to the want of Air as to the obſtm- 
Eing the Aſcent of the Smoak, whereby it is {ub 
focated; Let a Man make a Tube of Paper ( 
XVI. Fig. 2. A BCD) the Cavity whereof muſt be 
2 little larger than the Thickneſs of the Candle 
G H; and let him ſuddenly put it over the ſaid 
Candle burning ; now if there remains below at 
CD, any Orifice or Opening between rhe Candle 
and the ſaid Paper Tube, 5 as to admit a free 
Paſſage to the Air, the Candle will keep its Flame 
and remain burning; but if one ſhotild compreſ 
the Paper at EF, fo as to obſtruct the Paſſage d 
the Air, the Candle will be immediately extir 
guiſhed; notwithſtanding that the Tube remained 
open all the while at A B, and allowed a free Pal 
__ for the Smoak. ¶ See this Experiment in the Hi 
Profeſſor Senguerdius of Leyden.] 
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8 EC r. IX. The third Reaſon, and an Experiment. 


Bur Thirdh, We ſee yer farther, that the Air 
like wiſe ĩs not proper or adapted in all its Parts in 
general, for the fupplying of Fire or Flame, but 
that certain determinate Parts of the ſame are re- 
quired thereto ; from whence it likewiſe ſeems to 
appear, that We muſt form a more limited Notion 
of Fire than to think it merely Motion of ſome Parts, 
provided the ſame be but ſwift enough, and that 
it is very propable, that Fire being ſupported by 
ſome particular Parts, does therefore conſiſt of 
certain particular Parts, and therefore has a di- 
ſin& Nature of its own. For which purpoſe, let 
ary one make the following Experiment: | 

We took an eight-corner'd Bottle ADE (Tab. 
XVI. Fig. 3.) cutting off the Bottom of it, and 
then put a Candle ſet upon a flat Piece of Board 
under it ; the Ends of which Board D and E Rood 
out of the Glaſs, that they might not be driven up 
into it when the Glaſs was let down as far as 
BC in the Water: And we then obſerved ; 


I. That the Candle being lighted, remained 
burning as in a Lanthern, while the Air flowed 
in by ſeveral little Holes, that it found between the 
Board D E, and the Glaſs. | 

II. But putting the Bottle into Water as high 
as BC, whereby all the Paſſages for the Air were 
ſtopp'd, the Candle burnt about 20 Seconds, and 
then went out ; becauſe the Warmth of the Candle 
driving the Air out of the Mouth A, the Flame 
loſt its Food. 

III. A crooked Tin Tube HK F, which was 
not very large, being put into the Glaſs, there 
ſeemed new Air to he derived to it by the Candle, 

Nn | but 
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but we found however, that after it had burt 
between 21 and 22 Seconds, it went out again, 
IV. To ſee therefore if this did not likewiſe 
happen thro' want of Air, which, as it was pro- 
truded before the Mouth A, might likewiſe find 
its Paſſage by the other Mouth of the Tube E K H, 
as ſoon as it was ſufficiently rarified by the Warmth 
of the Candle, we took a Pair of Bellows LH, 
blowing continually freſh Air therewith-into the 
Tube, and by the Tube into the Bottle yu 
as 


upon we obſerved the Candle burning as brig 
ever before, whilſt ſuch blowing laſted. .. ,, - 
V. But that which is very remarkable, was, 
that when inſtead of the Bellows we blew. into 
the Tube at H, with the Mouth, ſome Air which 
had been a while in the Lungs, we found the 
Candle did not burn above ten Seconds; and con- 
ſequently not near ſo long as when it had no freſb 
Air at all; this is a plain Sign, that the Air in 
our Lungs loſes that Property which render d it 
fit to feed the Flame, and that Flame and tbe 
Breath of Men ſeem to require, the ſame kind. of 


VI. This is the more confirmed, foraſmuch 28 
when we ſuffer'd the Air to go no farther tl 
Mouth, and not to deſcend into the Lungs, aud 
by quick and frequent Breathings, conveyed, tht 


fame into the Tube, the Candle would continue 


burning, tho* not ſo bright as when we uſed the 
— ows, which ſupplied it with more and freſhe 
__ 98 | + Lago! 
Pfl. Haring put a little Wax-light in the Place 
of the Candle, we found that b leaving tbc 
crooked Fube in the Bottle open, the ſaid. Light 
burnt 170 Seconds. | | \ TH 


From all which it may be inferr'd with great 
Appearance of Fruth, that the Air in general 
« nc 
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not only neceſſary to Fire, but even, that ſome 
icular Parts thereof are ouνο proper for it; 
and conſequently, if it be not eaſie to prove, yet 
it is very probable, that Fire 1s likewiſe a particu- 
lar Subſtance or Matter. For if it had wanted 
nothing more than that fine Element or Principle, 
which ſome Philoſophers have ſuppoſed, and beſides 
them only ſome courſer Patticles, be they what 
they will, ſo that they could by the ſaid Matter 
only be continued in Motion; it does not ſeem 
that either of theſe were wanting here, even 
at the time when the Candle was extinguiſhed. 
For of the latter Sort, there was enough remain- 
ing in the Candle itſelf; and according to theſe 
Philoſophers, the other fine Matter may with leſs 
Reſiſtance come at the Flame through the Pores 
of the Glaſs, than through the Air itſelf. Is this 
likewiſe by Chance, that whereas Fire does ſtand 
in need of a continual Afflux of particular Par- 
ticles of the Air, the ſaid Particles are al- 
ways at Hand, and are endowed with juſt ſuch 
a Property as will feed almoſt all. Kinds of 
Fires? How come it then, that they dare not 
likewiſe maintain, that the * Aptitude of the 
Teeth and Spokes of a Wheel, a Clock, or a 
Mill, or the Wards of the Key for a Lock, which 
it is to open, are to be formed without the 
Contrivance of the Workman? Since the Ends 
and Purpoſes for which they are uſed, fall. inſi- 
nitely ſhort in Compariſon of thoſe great Benefits 
which the Aptitude of Air and Fire to each other 
do derive to Mankind, / 


EX %S . X. at hi. __Atw robs 


as 
be 
nd 
the 
ue 
the 
het 
ace 
the 
gh 


a a f j Stcr. 


j 
| 
; 


SGlaſs. And as other Menſtruums do eithet not 


trouble, we ſhall preſent them with ſome few 
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Ir now, Fuurthly, we can ſue w by Experinient, 
that that which we diſcover in Contemplating 
Fire has a gteat Apalogy and Likeneſs to the 
Effects of Water and Air, with reſpe& to the 
Matters that are diſſolyed therein; we ſhall leam 
farther, that thoſe Philoſophers ſeem to come neu- 
eſt to the Truth, who maintain, that Fire is a par 
ticular Matter, or a Menſtruum, as the Chymilt 
phraſe it, capable of unbinding, that is of divid- 
ing or ſeparating very many and almoſt all Bodies 


that are known to us; after the ſame manner; for 


inſtance, as Water acts upon Salt, and Aquaſortis 
upon Iron. So that the burning of moſt Bodies 
is no otherwife performed, than by the melting of 
ſome of the Parts thereof in the Flame. Fot wich 
reaſon, if there be many Fire · Particles in ſuch 
Bodies, as Wood, Turf, or the like, they help to 
encreaſe the Flame when they are let looſe by 
Burning; and when none of theſe are to be met 
with in Bodies, or when they can't be unbound, 
the Flame is not encreas'd thereby, but thoſe Bo- 
dies are only melted and render'd fluid inthe 
ſame manner as we fee Aſhes and Metals melted 
in the Fire, which don't burn, but are turned to 


diſſolve ſome Bodies wholly,or not in à long while; 
ſo we find ſome, but vety few, Bodies that are 
capable of wing the Power of Fire after it ha 
long operated upon em. | 

| Thoſe that deſire to ſee ſome Examples of thi 
kind of Effects of Fire, need only conſult the Writ 
ings of Chymiſts about them; and to ſave then 
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'Tis known, that if one put Salt of Tartar and 


pounded Antimony in Water together, that Salt 
will take hold of the Antimony in a little time, 
unites itſelf in that Menſtruum with the Sulphut 
thereof, as the Chymiſts delight to call it. Aft 
the ſame manner we find, that the ſaid Salt of Tat 
tac unites itſelf with the Sulphur of Antimony when 
diſlolved in Fire, as before it had partly been in 
Water. Now the ſaid Chymiſts know, that whe- 
ther Fire or Water be choſen for a Menſtruum, 3 
Mixture of the ſame Properties will reſult from 
this Salt and — A and every one may ſee 
the ſame by putting Vinegar to both. 'F 
Thus we ſee the ſame Effects reſulting indiffe- 
rently from Fire and Water in other Chymical 
Operations ; ſuch as Coagulations, which the 
Chymiſts call Precipitations ; the Regulus Antimo- 
xi, as an Inſtance thereof, which Being mingled 
with its Sulphur in Antimony, by the means of 
Salt of Tartar, that unites itſelf in the ſaid Sul- 
phur, is ſeparated from it by Fire, and ſinks to the 
Bottom 1 
with the Sulphur-Copperas, when this laſt is diſ- 
ſolred in Water, and ſo in many other Caſes. 
Thus we find alſo, that the Flame of a Candle 
is always blue and tranſparent at Bottom, but 
much whiter at Top, becauſe more Parts of the 
Cottenand Tallow are there mingled in the Flame, 
which is render d thicker thereby ;. juſt after the 
me manner as when any thick Matter is mingled 
with the Water, which will be cleareſt where 


there is a leſs Quantity of ſuch Matter, and thic- ' 


keſt or moſt troubled” where the Matter moſily 
abounds. So likewiſe, when you kindle a Brim- 
lone Match, the Flame proceeding from the 
nmſtone will appear at firſt blue and tranſparent, 
t ſo ſoon as the Stick or Card which it cover d 
a diſſolved, the Confuſion of the Parts of both Bo- 


dies 


er the ſame manner as Steel united 


Colours to their Fire-Works. This ſeems yet far- 


becauſe it had an Elaſtick Faculty (whereas ſeveral 


which in the blowing up of ſuch ſtrong Walls and 


of the rarifying Faculty of 
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dies will render the ſame thicker andwhiterpreſei)y 
Infinite Examples of the ſame kind might bepro 
duced to ſhew the like Effects of Fire, and th 
Flame thereof, as do occur in other Menſtram, 
which may alſo be obſerved in the Turf of this 
Eountry, and many fer Combuſtible Matters 
Thus is Flame tinged blue or greeniſh, like I 
ſtruums, by Copper, as it is upon this Principe, 
that the Enquirers underſtand how to give differen 


ther to confirm what we have ſaid above, nameh, 
That Fire is to be accounted for a fluid Matter 
and like other Fluids, to conſiſt of particular Parts 


Scr. XII. The Fifth Reaſon, and eme 
IA  . periments. 41580 


| Fiſthly, Ir it be thought, that it has been juſ- 
ly concluded, that the Air is a particular Fiuid 
conſiſting of its own determinate real Parts, only 


according to a Philoſophy embraced at this time, 
maintained the ſame to be nothing elſe but a Col- 
jection of all kinds of Particles) why ſhould not 
the ſame Arguments be as concluſive ta hold the 
ſame ot Fire too? Seeing that the Parts thereof 
when put into Motion, do expand themſelves with 
much greater Force than thoſe of the Air. An 
Example of ſuch an Expanſion of Fire mingled 
with Water, may be ſeen above in Contemplatui 
XIX. But a more Common Proof of the ut: 
ſpeakable Greatneſs of this expanſive and rarifying 
Power of the Fire may be fetch'd from the Moder 
Mines, Mortars, Canons and other kind of Artillery, 


Bulwarks in the amazing ſwiftneſs of the diſchaged 
Bullets, do repreſent to every one the dreadful Force 
Fire ; for it is now wel 

enough 
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enough known, that theſe Effects (ſcarce to be 
believed by ſuch as had never ſeen them) are 
only produced thereby. _ er 

It was with Amazement that I read the Expe- 
riment of Mr. De Stair ; having omitted to make 
the ſame my ſelf, becauſe the Glaſſes belonging to 
the Air-Pump, and which are wanted for that 
purpoſe, cannot be ſo eaſily procured in this Place 
He ſays, in his Phyfolog. Expl. xix. $. 121. that up- 
cn trying Red-Lead in a Glaſs, from whence the 
Air was exhauſted, by the Rays of the Sun collect- 
ed in a Burning-Glaſs, the Glaſed Veſlel, in 
which the ſaid Red-Lead was contained, burſt in 
Fieces with a great Noiſe. Now he that knows, 
Fiſt, that this Red Lead conſiſts only of the Aſhes 
of burnt Lead, upon which a continual Flame has 
long ated ; and, Secondly, that the ſaid Lead- 
Aſhes becomes heavier by the Operation of the 
Flame, and therefore is impregnated with a'great 
many Fire-Particles, that join themſelves to it 
(fince there comes out a greater quantity of Red- 
Lead than there was of the common Lead put in- 
to the Fire) can he judge otherwiſe, than that 
theſe Fire- Particles being excited and put into 
Motion by the Fire of the Burning -Glaſs, dilated 
themſelves, and thereby burſt the Glaſs? From 
this Experiment, fince the ' Glaſs was firſt emptied 
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An 8 of Air, and from the firſt of Water, it ſeems that 
gled BN it may be inferr'd, that it is not always neceſſary 
n to cal to our Aſſiſtance the Force of the Air, which 

u. 18 then preſent in Mines or in Guns, in order to 
ing wderſtand the rarefying Force of the kindled. Gun- 
dem I Powder, fince here the whole ſeems to be aſcribed 
ler, do the Particles of Fite. iid 
snd The ſame ſeems to be confirmed by the addi- 
aged BN tional Experiments of Sir 'Jſaac Newton's Treatiſe 
dolce dbk, p. 354. where it is ſaid, that upon di- 
wel lng a Spirit from Oil of Copperas and Salt 
ough Petre 


which as ſoon as kindled, do all of them operats 
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r. and pouring the eighth Part of an 0 

thereof upon half as much Oil of Coins 
a Place from whence the Air was exhauſted, the 
Mixture preſently took Fire, and burſt-in-Pieces ; 
Glaſs that contained it, of fix Inches Breadth aud 
eight Inches Heighth, juſt like kindled Gun-Poy- 
der: This can by no means be aſcribed tothe Ai, 
becauſe the Glaſs was emptied of it, whereforethe 
rarefying Power of the Fire muſt be conſidet d a 
the Cauſe thereof. | 2 aer 


an _ and XIV. The Sixth Reaſon, ala 


Experiment. 4 tt 


From what has aw ſaid PRs, 5 1 
Lead, it ſeems, that one might infer, that as Air Wi vi 
and Water are conſolidated with Plants and L. WW toc 
ving Creatures, and help to compoſe the Badia 
thereof, the Particles of Fire are in the ſamemm a li 
ner to be found in the Structure and Die 
of many things, without any actual ing, 1 
Water may be in hard Horns, Bones and 
without rendering the ſame Soft or Moiſt: This Fire 
the Chymiſts can witneſs, who have frequently 
diſtilled ſuch Bodies, without mixing any Laut 
Matter with them. | 

They who have ever ſeen how eaſily, nay lind 
T hings burn, and how with a touch of «the al 
Spark of Fire, is in an inſtant turned almoſt all « 
K into a dreadful and deſtroying Flame, will pe-, th 
haps inſiſt upon no other Proofs, to be convinced, ort 
that there are lodged in- Wood, Turf, Bones, O che 
and Gun- Powder, a vaſt Number of Fire Partid 


whereas ſtill they remain Quiet and without Action | 

But for a plainer Proof, probable it is, tn Itſelf i 
Fire itſelf may contribute to the Formation fi 
lid Bodies, the Naturaliſts know, that _— 
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been lately in the foregoing: Age a certain Matter 
diſcloſed to the World, 0 whieh they give the 
Name of Phoſphorus © This repreſents externally a 
ſalid and tractable Body, but put it; into warm 
Water, and it will aſſume any Form, and retain 
it after tis Cold. So that the Makers thereof uſe. 
this Method to collect a great many ſmall Balls, in 
which Shape it oftentimes. comes over; firſt, into 
one great Piece. Now, that this Matter, if not 
wholly, yet ſor the moſt Part, conſiſts of à till, 
Fire, is plain from hence; that if you let it lye for 
Years together in cold Water (as a great — 
tity thereof in my Cuſtody has lain ſo above ten 
Years) it will not burn; but being taken out 
of the Water, the Warmth of a Man's Hand 
will preſently ag a Light in it, and a Flame 
too, tho' not ſenſible, and if you ſpread a little of 
it upon the Skin of your Hand, it will ſeem as. if 
alittle Flame | roſe from it, but without Burning. 
But if you encreaſe the Warmth of this Phoſphorus 
alittle more, it will preſently exert its Heat, and 
be changed into a conſuming and unextinguiſnhable 
Fire, burning till nothing hardly remains of it, ex- 
cepting, as ſome ſay, a little Sower Liquor. I 
never burnt it in a great Quantity, but have found 
by Experience, that the Warmth of the Sun wilt 
kindle it, and that when one rubs it hard upon a 
Cloth, the ſame will take Fire; as likewiſe, that 
when ſome Body had ſmear'd his Face over with 
t, that he might ſhine in the dark, and afterwards 
movingſo-much as to get a kind ofa Sweat, it burnt 
al the Hair off his Head, and had like to have oc- 
lon'd much greater Miſchief. But we ſhall ſpeak 
nore largely hereafter concerning this Phoſphorus. 
But that beſides all this, Fire joins and fixes 
elf in many Bodies, has been plainly enough 
Prov d by Mr. Boyles Experiments; and it is 
firmed by many, that the Beams of the Sun = 
lecte 
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le&ed in a Burning-Glaſs,/'and'/pointed' ſut à tit 


againſt Antimon, has encreaſed the Weight cheteel 


- Yea, ſince Fire as well as Water, Air andFatth, 


have been upon Enquiry, found in the Compo- 
ſitions of all Animals and Plants, what Reaſon em 
any one alledge, that the three laſt ſhould be 
eſteemed particular and determinate Beings a0 
more than che firſt 2: We ſhall not teckon the other 


Properties of Fire, ſince this ſeems-ſufficient to 


— 
. 


prove, that it is a very particular Matter, atleaſt 
18:1 21 3 


that it is very probably ſo.» -- 
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No w, whatever the Nature of Fire may be, 
Can any one ever fancy, with perfect Tranquility, 
that ſo Noble a Creature is found in the World by 
Chance, and without Deſign? The Beauty whete- 
of is ſo great, that whereas the Ingenious Painter 
can imitate the Colours of all things, they ate on 
unable to repreſent the Glance ot Fire; the he- 
nefit of which is ſo univerſal, that without it, the 
World would be deprived of Warmth, of Light, 
of Fertility, and be nothing but a diſmal Solitary 
Habitation for thoſe that dwelt upon it: Een 
ſo far, that there is hardly any thing to be found in 


the World, the Preparation of which for the uſe o 


Mankind, is not wholly, or for the moſt Par 
owing to Fire. Not to mention the illuſtrious 
Uſe thereof, by which the Enquirers into Natur 
have made it, as it were, one of the chiefeſt Keys, 
wherewith to unlock the moſt. hidden Secrets oi 


Nature. Yea, if Fire has its Exiſtence by Chance, 


how can any one who believes it, deliver him- 
ſelf from the dreadful Apprehenſions; that eitbet 
by the ſame Chance, or by an unavoidable Con- 


currence of ignorant, but neceſlary, . w 


* 


re 


8 
World may to morrow, or ſooner, be deprived 
of Fite, and he himſelf condemned. to. perpetual 
Darkneſs, and to à moſt miſerable Condition? 


ser. XVI. De great Quatity of Fire inthe World. 


Now if one of thoſe Philoſophers, who un- 
happily doubts of che greateſt Truths, be forced 
to acknowledge by what has been ſaid above, that 
hardly any Living Creature can fubſiſt without the 
uſe of Fire; let him go on and obſerve, the 
get Abundance in which it is to be found 
every where; and how being at hand in al- 
50 a Matters, it does, as it were, offer it- 
ſelf to the Service of all Men, and is found rea- 


ES Ann 


dy without their taking hardly any trouble 
| . . . = 
ph To ſhew that this is true, it will not be nece{- 


fary to ſearch for Demonſtrations, not a long Chain 
of Atguments in the Depths of Philoſophy. We 
know well enough, that it is to be met with 
in 2 manner — where ; as in almoſt all 
Plants, eſpecially ſuch as conſiſt of Wood, and 
which compoſe whole Foreſts, in the moſt part 
of Animals in their Bones, in their Fleſh, in 
their Blood, all which being dryed, will burn ; 
m ſo many Minerals, in Fenny Grounds, in 
Coals, in Brimſtone, in Salt-petre, yea even 
n Stone itſelf; all which Mankind are wont to 
take Uſe of after fo many Ways, when either 
keit Profit or Pleaſure require it. 


you It. © Oo Scr. 
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Sect. XVII. The Wiſdom of him that reſtram ll ' 
| the Power | of Fire. 2134 

. Now if all this cannot induce an eber i 

Atheiſt to acknowledge either Wiſdom or Del c 
in the Creator, or Goodneſs in the gracious Guer Wl © 
of this Fire, let him contemplate. the vaſt Quan- Wi * 
tity thereof that is found in the World, and the n 
terrible Powers of the ſame : And then, let hin Wl © 
tell us, whether he cannot therein diſcover both the Wi <' 
Wiſdom and Power of him who preſerves the F 
Earth from being deſtroyed by Fire. Since { x 


raging a Matter that is to be met with in ſuch 
great Plenty every where, is after ſo wonderful 2 il * 
manner bridled and reſtrained from exerting its i <0 
Conſuming Faculties, and yet ſo readily offersit- Wl ' 
ſelf to the Service of every one that wants it. 

That this is not a vain Imagination, is as cler Bu 
as the Day; becauſe there is not only a Quantiy 


of Fire ſufficient for all Purpoſes throughout the thr 
World, but even ſo much of it, that ao Body ſuc 
could think thereof without Horror, if he were Fl 
not aſſured that there were not an over-ruling il © 
Power that holds the ſame in his Hand, | oy 
Ster. XVIII. An Hiſtorical Account of Fir i — 
the Ear th. E 

| Mortxovsx, if we look upon the Earth, bon 1 
can we avoid being alarmed when we find ſo mar) = 
Parts of it filled with Fire! In our Watry Hs 4 
land, and even in the drained Meers and Fenn on 
Experience has frequently taught us, that the Vi 5 
ours exhaling from the Pits and Wells of tit * 
eaſants, having been accidentally inflamed b); vil 


Candle, have miſerably conſumed both Men 4nd 
Houſes. a 
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But to be yet further convinced of the Danger 
in which the whole Structure of this Globe is, 
according to all probability, on account of the 
Quantity and conſuming Faculty of the Fire hid 
in the Bowels of it, we need only conſult Hiſtory 
concerning the number of Subterraneous Caverns 
of Fire and Burning Mountains; in which a Natu- 
ral Gun- Powder, if there be not yet ſomething 
more violent, does ſo often exert itſelf in all its 
dreadful Effects. From whence otherwiſe do pro- 
ceed the terrible Eruptions and Eructations of 
Fire of the famous Mont-Gibello or Etna in Sicily ? 
By the Force of which, Stones of 3 oo0lb. Weight have 
been thrown out to the Diſtance of ſeveral Miles, 
and whole Rivers of Fire flowing out of it, have 
conſumed every thing round about it. In the Year 
1557, it occaſion'd an Earth-quake throughout the 
whole Iſland, with the Deſtruction of many of the 
Buildings, whilſt Noiſes, like the Diſcharges of 
the heavieſt Guns, were heard, and rent the Earth ; 
thro' the Openings of which the Fire burſt out in 
ſuch great Quantities, as to deſtroy every thing 
Five Leagues about this Mountain. This great 
Burning Mountain, according to the account of 
Birelli, does contain in Circumference at the Foot 
or Bottom of it, about a hundred Leagues ; and 
there might be a whole Book writ upon the diſmal 
Effects of it. 

Had this been the only Place of the World 
where ſuch a thing had happen d, our unhappy 
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himſelf, that it was an uncommon Event, an 
that there was no Danger from thence to the 
Whole Earth : But he won't be ſo eaſily comforted, 
when he finds in the Relations of all Geographers, 
at the like Burning Mountains are to be met 
"ith in all the Corners of the Earth. 

O0 2 The 


Philoſopher might {till have been eaſie, mg 
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610 The Religious Philoſopher: 
The Monte di Soma, or Neſivius, lying not far 
from Naples, is both now, and has heen fer m 
Ages a Vokano or Buraing Mountam; as' is 
Hecla in Teland, which rages oftentimes no ſel 
than Ætna, vomiting out prodigious Stones with 
a terrible Noiſe. | 

In the Iſland of Java, not far from the Town d 
Panacura, a Mountain broke out in the Tear 1586, 
for the firſt time diſcharging ſuch Quantities d 
Burning Brimſtene, that above 10000 Perſons in 
the Country round about were deſtroyed there- 
with, and caſting out great Pieces of whole Rocks 
as far as the ſaid Town, accompanied with {6 
diſmal a Smoak, that the Sun was cover'd with 
it, and the Day almoſt turned into Night, 

The Mount Gonnapi, in one of the Iflands of 
Buada, that has been Burning about 17 Year, 
broke from the reſt with a terrible Report in the 
Month of April, of the ſaid Year r586; throwny 
out a moſt dreadful Quantity of Burning Matter, 
and great Red-hot Stones, ofthe length of a-whole 
Fathom, as they were found in the Sea, beſides 
ſuch a prodigious Number of the ſmaller Sort, 
that they render'd the Sea in a manner Unſailable, 
whereby the Fiſh were ſuffocated, and the Waters 
boiled as if they were in a Kettle with Fire underit. 

There is likewiſe another Mountain upon thelfland 
Sumatra, which ſmoaks and flames juſt like u 

The Earth in the Malucca Iſlands cafts out Fit 
in ſeveral Places, and frequently with a hideous 
Noiſe ; eſpecially a Mountain in Ternate. 

In one of the Mborifs Iſlands, lying 60 Leagues 
diſtant from thoſe of the Molucca, there * 
ry often Earthquakes, with Eruptions of Fire ad 
Aſhes; and thoſe Subterraneons Fires have © 
great a Strength, that they caſt out glowing Stones 
which appear like whole Trees; and the Roc" 
themſelves are thereby burnt and conſumed; yy 
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the Mountain which repreſents a frightful Flame, 
roars with a terrible Noiſe, as if there were a 
continual Thunder, ar diſcharge of the greateſt 
Cannon. | 

In Japan, and the Iſland about it, there are 
many little, and one great Burning Mountain. 

In Tandaja, one of the Philippine lands, there 
ate found many ſmall Fire Mountains; and one in 
the Illand Marindica not far from them. 

The like are found in North America, in the 
Province of Nicaragua; as alſo in Peru among 
thoſe Mountains, that make the ridge of the Cor- 
dilera, near the City of Arequipa, there flames a 
Mountain continually, whichcauſes the Inhabitants 
to liye in a perpetual fear, leaſt it ſhou'd burſt ſome 
time or other and ſwallow up the Town. There 
is likewiſe one near the Valley Mulahallo, which 
being open'd by Fire, did caſt out great Stones, 
and by the Cracks and Noiſe that it made, put 
even very diſtant People into a terrible Fright. 

There be alſo ſeveral Burning Mountains in the 
Diſtrict that lies on the Eaſt- ſide of the River Je- 
ziſcea, in the Country of the Tongeſi, ſome Weeks 


ters Journey from the River Oy, according to the Re- 

erit, lations of the Meuſcovites ; as alſo near another 

land Water called Befida. 

Thu. They who defire to be farther informed of thele, 

Fire nd other Places of the World, where Fires have 

eos formerly appeared out of the Earth and Moun- 
tains, may confult the Coſmographers and Geo- 

one graphers, ſuch as Varenius, &c. 

n u. That which is related in the Hiſtory of the Roy- 


al Academy of Sciences for the Year 1708, is par- 
ticularly remarkable, namely, that near the Iſland 
Sattorini, in the Year 1707, there ſprung up a new 
land from the Bottom of the Sea, in which, 
bout the end of Auguſt, the Subterraneous Fires, 
Vlich at firſt made a terrible rumbling, burſt out 
Qo 3 at 
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612 The Religious Philoſopher. 

at laſt with ſuch violent Noiſes, as if ſix or ſeven 
Pieces of great Cannon were diſcharged at the ſame 
time, and made continually new Rents and Open- 
ings, through which ſometimes a great Quantity 
of Aſhes, and ſometimes ſo vaſt a number of little 
glowing Stones, were caſt up into the Air, that 
they made a little Iſland near that of Santorini, 
where they frequently fell down, making it appeat 
as if it were all on Fire : Beſides that, there were 
frequently ſeen huge Burning pieces of Rocks toſſed 
into the Air like Bombs and Carkaſſes, with ſuch 
a Force, that they were carried ſeven Miles before 
they dropt into the Sea. Thereſt of theſe terrible 
Circumſtances may be read in the aboyemention'd 
1 * 


S ECT. XIX. Fire in the Air, and an Experiment 


Now if we paſs from the Fire of the Earth to 
that of the Air ; muſt not even the moſt obſtinate . 
Atheiſt acknowledge, that this Element is likewile 
full thereof ; in Caſe he ever ſaw the ſame diſtur- 
bed and put into Combuſtio by Thunder and 
Lightning, and the dreadful Effe&s thereof ? But 
ſuppoſing it to be in the midſt of Fine and Calm 
Weather, and a bright Sun-ſhine, yet even there 
could he not reflect without trembling, upon the 
great Quantity of Fire wherewith he is ſurrounded, 
eſpecially, if ever he had an Opportunity to ob- 
ſerve the Effects of great Burning Glaſſes, which (by 
only collecting the Beams of the Sun into a Place 
ſo much ſmaller, as the Focus is ſmaller than the 
Superficies of any ſuch Burning -Glaſs) can kindle 
a Fire of ſo terrible a Heat, that in a few Minutes 
it will do that which our greateſt Fires are not 
able to do in Hours, Days, yea, Months and 
Years; of which more largely in another Place. 
But to ſhew here, that the Air, even warmed with 

a Kitchen 
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a Kitchen Fire, acquires a ſufficient Quantity of 
the Heat thereof to do harm, one need only take 
2 poliſhed Silver or Pewter Spoon, and put the 
Cavity of it againſt the Fingers, and hold it faſt 
with the Thumb, in ſuch a manner that the handle 
of it may ſtick out about half way above the Fore- 
finger. Now if you hold the back of your 
Hand, and the Concave part of the Spoon againſt 
the Fire, fo that the Appearance, or Image of 
the Fire collected therein, throws a bright and 
enlighten d Spot upon the Forefinger, you will 
find, that the Fire which is in the Air, being 
reflected from the Cavity of the Spoon upon the 
Finger, will burn the ſame intollerabiy, even whilft 
the Hand ſuffers no Inconveniency from the Fire 
itſelf, and the Air about it, and is only ſenſible of 
a moderate Hear. | | 
But to be entirely convinced of the great Quan- 
tity of Fire in the whole Univerſe ; Let any Body 
view with Attention, the Sun and the Stars, which 
do not only ſhew themſelves to us thro' Te- 
leſcopes, but even to our naked Eye; and let him 
conſider, what a vaſt quantity of Light deſcends 
from them to us, which is either plain Fire itſelf, 
or at leaſt brings along with it the moſt ſubtil Fire 
imaginable. And then ask ſuch a one, whether 
he be not convinced of the Probability of what 
we have ſaid, and particularly of this, that the 
Heavens likewiſe do contain Fires, the Number 
of which exceeds all Conception. - 
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$zcr. XX. Copvittions from the foregoing Ob 
Now to come to a Concluſion of all theſe Mu 
ters, let a Man ſeriouſly conſider with himſelf of al 
that has been juſt now related concerning the Fireg 
in the Bowels of the Earth, or thoſe of the Ai 
and Heavens, and let him tell us, ſince the Pro- 
of Fire is ſuch, that when once put into Mo- 
tion, it will kindle every thing that is capable of 
being burnt er inflamed, and wholly deſtroy the 
fame, whether it does not appear a great 'Wonder 
to every one that argues rightly, that the Earth, 
with all about it, is ſtill ſubſiſting, than that it ha 
not long ſince been entirely devoured and con- ft 
ſumed by ſo many Fires as are in and round about in 
it. Certainly, if the Volcanos or Burning Mou N 
tains that are to be found in all Corners of the n 
World, had a Communication with each other by 
Subterraneous Rivers of Fire (as many think may fro 
be proved by Hiſtory and Experiments) it is ha: be 
ly conceivable, that it could have continued in {WW #"c 
Being to this very Day. EY | 
And conſequently, that which the Chriſtians Pu 
confeſs, and St. Peter maintains in his Second Epiltle, MW" { 
Ch. iii. v. 7, 10, 12. does not deſerve to be ſo much | 
cavill'd at and derided, as is done by ſome Atheilis, Mi 
namely, That the Heavens aud the Earth which an Wi") 
now, by the ſame word are kept in Store, reſerved ut 
zo Fire againſt the Day of Judgment and Perdition F Wi"! 
ungodly Men. in the which the Heavens ſhall paþ 
away with a great Noiſe, and the Elements ſhall mel tar 
with fervent Heat ; the Earth alſo, and the Warts 
that are therein ſhall be burnt up. He repeats the 
fame in the 12th Verſe ; hoking for and hafting u WF " 
he coming of the Day of God, wherein the Heavens be- 
ing on Fire ſhall be diſſolved, and the Elements fat 
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melt with fervent Heat. Since Nature, and the 
dreadtul number of ſo many terrible Fires that are 
ſound almoſt every where in the Heavens, in the 
Air, in the Body of the Earth, and almoſt in eve- 
ry thing that it produces (as has been ſhewn be- 
tore) ought to make every one believe, that the 
Deſtruction of all things by Fire, has long been at 
the Door; and that it is a certain Miracle, that 
the World has not ſooner felt the Effects thereof. 


dec r. XXI. Copviftions from reſtraining the Power 


of Fire. 


Bur after all this, add yet ſomething more, by 
which a Divine and Over-ruling Power is as ſen- 
ſible, as if it were felt by the Hand: Can any one 
imagine, that it 1s by mere Chance, and without 
Wiſdom, that ſo terrible a Creature, which by 
one ſingle Spark can be put into Action, and into 
the molt violent Motion, is bridled and curbed 
from doing Evil, and moreover compelled to be 
Beneficial to Mankind in innumerable Manners, 
and infinite Occaſions ; and thar there is no Di- 
rettion neceſſary thereto, to prevent the ſame from 
putting the whole Globe into a Conflagration, as 
it ſometimes does ſeveral Parts thereof? Can we 
here diſcover no Goodneſs nor Wiſdom of a Great, 
Mighty and Gracious Ruler, ſince by his Power 
only, this raging Matter is, as it were, impriſon'd 
in Pitch, Oil, | Tar al and whatever elſe is a 
proper Food for it; and that he does not ſuffer it 
o break out to the entire Deſtruction of all Things; 
that, beſides this, he does not deliver to Man- 
lid the Keys of theſe Priſpns, which can at any 
me ſet free this tamed and chained Priſoner, and 
tt it at full Liberty, only by rubbing one piece of 
"od againſt another, * ſtriking Steel upon a 
tic Stone, by putting a very {mall e of 
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after infinite other ways, as often as the Servicg 
thereof is neceſlary ? Again, if the bridling all thi 


| Hatter himſelf with this poor evaſive Comſo 


| Relations of the preſent and paſt Years ; and } ine m 
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Fire to other combuſtible Matters, and in ſhort 


Fire is brought about by. Chance, how can ay 
one remain without a continual and deadly Fe, 
that by the ſame Chance, which is no more deter 
mined to one Object than to another, this impr- 
ſon'd Fire might ſhake off its Fetters, and ſo pry- 
duce a moſt miſerable Deſtruction in the moſt di- 
mal manner of eyery thing thar ſtands in its way ? 

Let now a Philoſopher, who will not admit df 
this, in order to be convinced, ſtep once into: 
Magazine of Gun-powder, where a great Qua. 
tity of that Matter is laid up: Now it Experienq 
had not taught him before-hand, would he har 
eaſily believed, that in ſuch a black and unight 
heap of Grains, ſuch an unconceivable and dreadful 
Quantity of Fire were hid and lock'd up, in wic 
he could neither diſcover Light, nor Warmth, not 
any ſort of Motion? and yet, by the fall of a lit 
Spark of Fire into this ſeeming unapt Matter, i 
would be in an inſtant of Time turned into a Co. 
ſuming and Deſtroying Flame, the Violence d "0 
which would rend the Earth, and cauſe eyen tt 
mote Houſes and Walls to fly up in the Air, and 
fall down in Heaps of Rubbiſh ; inſomuch, thit 
the ſtrongeſt Towers, nor even Rocks themlelves 
how ſolid ſoe ver, would be able to reſiſt the Fort 
thereof. 

And to the End, that our Philoſopher may 108, .- 


that there are but few Magazines of ſuch deſtto) 
ing Matter, and that but few People have 0c 
ſion to come in the way of 'em, let em conlil 
the Modern Writers of Natural Hiſtory ; or let 9; 

only conſider with attention, the Experiments a0 ihe; 
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vaſt Quantity of Thunder and Lightning, and 
» oth 7 * and dreadful Havock made 
yy ſo many Earthquakes and Burning Mountains, 
dhe will undeniably be convinc'd,that it is not only 
1 the Magazines or Mills of Powder, that he is to 
pprehend the Effects of Brimſtone and Salt-petre, 
hich are the Ingredients of Gun- powder; but 
hat likewiſe the Air and the Earth, if they be 
ot full of a natural Gun-powder (as ſome Philo- 
ophers, and not without Reaſon, have thought) 
are at leaſt endowed with ſo violent and dreadful 
a Fire, that the Effects of it does not only equal 
oſe of Powder itſelf, but in innumerable Caſes, 
Joes incomparably exceed it; altho* it ſo often 
appears entirely inactive. 


dier. XXII. After what manner the Fire of the 
Air and Heavens is preſerved. 


Now if that Fire which is impriſon'd upon the 
Earth in ſo many Places and in ſuch various Bo- 
lies, and hinder'd from breaking out for the De- 
ſtruction of all things, does diſcover a great and 
nighty Preſerver ; ſo that even an Atheiſt cannot 
r dare not promiſe himſelf one Hour's Security, 
Itit were not an All- protecting Providence, but 
dnly unknown Laws of Nature, or mere Chance, 
perating indifferently this or that way that in- 
cyen d: How much more then is a Wonder- 
voting and an Adorable Power viſible from 
dence, that ſuch an unconceivable Quantity of Fire 
a be kept up in the Air round about us, with- 
ut putting every thing into a Conflagration ! And 
ot to ſpeak of Lightning again, is it not demon- 
Itable by the Modern Burning-Glaſſes, that Light 
tel, as it is derived to us from the Sun, being a 
tle more cloſely compreſſed or collected, would 
capable of converting the whole Globe (nothing 

ex- 
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ght, the Marhematicians expreſs by the Term of 
aerging, and they prove the ſame by numerous 
Experiments, by which, beſides that, as we have 
aid above, the Earth is preferved from the moſt 
readful Conflagration : Fhis aud un valuable 
qnveniency is conveyed to „ that all things, 
nd one and the ſamte Point of many, may be ſeen 
«the ſame time on all Sides. Of all this, thoſe 
ho have no Skill at all in Opricks, may for great 
— what has been · ſaid in Con- 
tmpiation . | | ng 


Ster. XXIII. All the Water in the World not 
ſufficient to extinguiſh this Fire; flewn by ſeveral 
Experiments, 
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Taxzx x remains ſtill to remove one Subter- 
Iuge, which ſeems ſtill of uſe to thoſe that deny 
Divine Providence, namely, that how plen- 
tiful and how terrible ſoever the Fire may be 
hich is found in and about the Earth, there 
x yet a ſufficient Quantity of Water to preſerve 
the ſame from being burnt ; ſo that upon this oc- 
alion, it does not ſeem neceſſary to afcribe ſuch 
—_ to a particular Favour and Foreſight 
if Gop, 
| ſhall not object to this, that there are even ſuch 
bodies containing ſuch Fire-Partieles within them, 
that can only be put into Action by Water, of which 
Lime-Kiln and Mill, not many Years ſince, has 
been a ſad Example, which by the breaking forth 
af a Sea-dyke, and overflowing of the Water till it 
reached the Lime, was entirely burnt down: Be- 
des, many other Inſtances that may be brought 
om Chymiſtry, to prove, that a Cold Matter in- 
d in Water, will become intollerably hot, and 
lonetimes break out into a clear Flame: Thus Oil 
® Vizriol, upon putting cold Water to it, _ 
make 
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620 The Religious Philoſopher. 
make the Glaſs in which they are mingled: ſo bot 
that one ſhall not be able to hold it in ones Hand; 
the ſame will likewiſe happen, by pouring col 
Water upon that which remains from the Sublins 
tion of the Lapis Hematites, and Sal Armoniac, and 
in many other Caſes. tt why 
But it is an Experiment known to the greatel 
Enquirers into Nature of this Age, that Lirig 
Sulphur, mixed with Filings of Iron, and kneadei 
to a Dongh, by the Addition of cold. Wat, 
will in a few Hours time become warm, and a 
laſt be ſet on Fire; touching which the PH df 
Mr. Hartſoeker, the Opticks of Sir - Iſaac - Newt, 
P. 325. as alſo the Regiſters of the Royal Acaday 
of France, may be conſulted, Tg 
Now, whether this be one of the Cauſes of the 
Subterraneous Fires, Earthquakes, and the lik 
Motions, we ſhall not here nicely enquire into; 
but at leaſt it is unqueſtionably true, that there 
are Matters of ſuch a Nature in the Earth, which, 
far from being ſecured from burning by Water, 
kindled thereby, and compleatly ſet on Fire. 
And to ſhew farther, that there are alſo certa 
Matters which are capable of Burning in War 
itſelf with great Violence, without being able to 
be extinguiſhed any wiſe thereby, we need 01 
caſt our Eyes upon that ſort of Fire-Works, wil 
firſt performing their Operation under, and the 
above the Water, do thereby repreſent an une 
tinguiſhable Fire. To this purpoſe, I find thi 
little Experiment in my Notes, of the 29th of 0 
1695.Wetook alittle Cartouche or Caſe of that kind 
which they uſe in making little Serpents or Squid 
in common Fire-Works, and filling the ſame wit 
Duſt of Gun-powder, without putting upon 
the Cracker with Grained-Powder, we tied 
ro a little Stone ; then it being kindled and drof 


Ne co 


intoa Glaſs filled with Water, we obſerved lt pre 
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» burn under the Water, and in the dark of th 
Evening to give a great Light. ie | 
Now, fince there is in the World - much Brim- 
ane and Salt-petre (of which Gun- powder does 
artly conſiſt) when, they have once taken Fire 
hey cannot eaſily be extinguiſhed by Water, which 
bes ſufficiently appear from what has been juſt 
ow ſaid ; as it does likewiſe from the frightful 
ruptions of the Subterraneous Fires, which have 
frentimes burſt out from the Bottom of deep 
6-25; of which we have given an Inſtance before, 
1 the caſe that happen d not long ſince, of the 
cw born Iſland near that of Santorini. 


TI EF 


duct. XXIV. d Experiments: dens: the * 
. Phoſphorus. 


Bes1Dzs the foregoing, the reſtleſs Curioſity 
df Chymiſts enquiring into the Nature of all things, 
is ſome few Years ſince revealed to the World a 
ort of Collection of Fire (of which we have al- 
ady made ſome mention above) called the Phoſ- 
borus, which ſeems to be before ſcatrer'd in the 
ur, and oftentimes in Water itſelf, and being 
repared by the acceſſion of any Heat may be re- 
uced into a perfect Flame: Among ſeveral 
periments which we have made about this 
'bypborus, I find the following upon my Notes; 


I. That it has been often found, that a certain 
egree of Warmth was neceſſary to make the Phoſ- 
rus yield a Light or Burn: 


quilt for in the Winter, or January 1696, a little bit of 
wung upon a Paper, lying upon the ſide of the Glaſs Re- 
on er of the Air-Pump, in a place that was not 
ied m, was obſerved to give no Light; but on 
drop: contrary, ſome of it being put upon the Hand, 
d preſently ſhined and flamed, but without doing 


any 
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ter, à thick Smoak aſcended as paſſed thro* the 
whole depth of the Water. | 

III. We put the Water, in which the ſaid Duſt 
of the Phoſphorus was boiied, into the Recipient 
of the Air-Pump, and obſerved that ſome of the 
mall luminous Particles preſerved their Light till 
the Glaſs was almolt evacuated of Air ; we like- 
wiſe ſaw; that every time that the Air waspumped 
out of the Recipient, a great Light riſe out of 
the Bottle that held the ſaid boiled Matter: From 
whence, as well as from other Experiments, it 
ſeemed to follow, that the Fire of the Phoſphorus 
had an Elaſtick Power, which exerted itſelf when 
the Preſſure of the Air was leſſened. | 
IV. The faid Water being afterwards cold, and 
having ſtood about an Hour in the open Air, it 
was obſerved; that whilſt it was unmoved it 
yielded no Light at all, nor could any Part of 
t be ſeen in the Dark, but being ſhaken ir 
fired (as we ſpeak upon this occaſion) or flaſhed 
ater the manner as Sea-Water does in Summer: 
And we found alfo about a Week after, that the 
aid Water upon ſhaking the Glaſs in the Dark, did 
ſill give Light like the Water of our Ditches in a 
lot dummer, notwithſtanding that the Glaſs re- 
tained always unſtop'd and open. Yea, it may 
be inferr d from hence, that Fire does likewiſe 
deze to Water. And if the firing of the Sea, 
nd of ſome of our Inland Salt-Waters proceeds 
tom this Cauſe, that a like Matter cleaves or 
Joins itſelf to them, one may likewiſe conclude 
tom thence, that (how ſtrange ſoever it may ap- 
par) Fire does alſo mingle itſelf with Water in 4 
feat Quantity, without being extinguiſhed by it, 


there be but the leaſt degree of Warmth there» 


n, 
V. I muſt add hereto, {hat this Phoſphorus, 
M3 which all theſe Ex; eciments were made, had 
Vor. II. Pp lain 


— 
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lain at that time four or five Years under Water, 
and had been kept. in the ſame; ſo-that even Wa. 
ter being cold, ſeems to be capable of ſerving for 
a proper place, to keep Fire in, and from-whence 
the fame Fire remaining unextinguiſhed, may upon 
all occaſions be produced. 82. by 
VI. Now, whether we may from hence form 
an Hypothclis is, that this ignite Matter owes 
ts birth either to the Air, or to the: Rays of the 
Sun that are therein; ſince the Urine of Animals 
can produce no ſuch Phoſphorus, without havin 
been a long time expoſed to the open Air — 
Light of the Sun, and likewiſe thoroughly ferment 
ed and putrified: As alſo; whether the Cauſe why 
this Fire cleaves to the fermenting Urine, be a 
account of its Saltnefs, foraſmuch as in other Wa 
ters alſo, which are ſalt or brackiſn, ſuch Fire or Flame 
is commonly obſerved; we are not yet ripe enoug 
in Phyſical Knowledge to determine any thing about 
it here. This is certain, that when the Air and Light 
have acted a long time upon any fuch Matter, mary 
Phoſphorus's wilt proceed from thence ; and that 
there is a very great quantity of Fire ſcatter d in the 
Air, which exerts itſelf in ſome manner in all Me 


WW 


teors, but in Lightning particularly after 2 Cl 
ful manner. Now Lightning, quite contrary to 01 
the Nature of other Fires, ſeems to want nothin; f |. 
but the Heat of the Sun to kindle it; and accord 00 
ingly it is obſerved to be moſt frequent in h0t 26 
Countries, and with us in warm Weather. Tis — 
likewiſe ſeems to be one of the Particular a ge 

the Fire which is found in the Phoſphorus, thit likey 
an almoſt common Warmth, yea, ſuch a one 21 Fire 

hard'y able to kindle a Fire, or Gun- powder, v. cond, 


yet ſet the ſame a Burning : And when it burns 
we ſee, that like Lightning it breaks out ſom® 
times with ſeveral Repetitions of new nent” 
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I find in my Notes, that when I held a Phoſphorus 
in a little Bottle exactly over a burning Candle. 

I don't know whether others can ſhew ſuch a 
Fire even alſo a Liquid Matter that can be pre- 
ſently ſex on burning ſo eaſily as this Phoſphorus, 
only by the Heat of one of our Summer Days; but 
Inever ſaw any kind thereof beſides this ignite Ma- 
ter that appeared to me in its manner of Inflamma- 
tion ſo analogous tothat of Lightning: For as for 
all other ways that are made uſe of by the Phi- 
lolophers to ſhew how Lightning is kindled in 
the Air, there ſeems to be either a real Burning 
Fire, or ſome other Matters ſuppoſed, which 
taany will not allow to have place in the Air. 


SBCT. XXV. A Fluid Phoſphorus.” 


W find this Phoſphorus uſeful for diſcovering 
Properties of Fire in many other Caſes; and among 
others, it ſeems to ſerve for a Proof and Confir- 
mation of what has been ſaid above, $. VI, Cc. 
namely, that Fire is a particular fluid Matter: 
Foraſmuch as this compreſſed Fire in the Phoſpho- 
rus will ſuffer itſelf to be diflolved in Oil - of 
Cloves, and ſome other Oils, and communicate 
tothe ſame ſome ignite Particles ; ſo that if you 
let a little piece thereof lye any time in the ſaid 
Ol, it will acquire a Faculty of Shining, and 
repreſent a liquid Phoſphorus : Ar the ſame time 
however, refuſing to be diſſolved, and to mix it- 
lt with many other Oils and Liquors. This 
likewiſe does in ſome manner ſeem to ſhew that 

Ire, at leaſt, that which is in the Phoſphorus, does 
conlilt of a particular determinate Matter. 
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| $xzcer. XXVI. Preparation of the Phoſphorui] 


Iw as not here minded to deſcribe Chymicil 
Proceſſes in all their Circumſtances ; but to the 
End, that every one may be aſſured of the Truth 
of what we have here ſaid, and have an Opport- 
nity of enquiring farther into the Properties of Fin 
by the means of this ignite Matter, I ſhall here 
add a Method of making the ſame more conye- 
nient than thoſe which many Chymiſts have lk 
behind in their Writings. That which I find in 
my Chymical Obſervations about it, is as follows; 

I took the Dregs or Settlings of Urine, that kad 
Rood a long time in a Tub in an Hoſpital, and 
had thereby acquired the Thickneſs of Soap; [ 
put ſome Rain-Water to it, ſtirring it about in 
order to incerporate them together as much 25 
was poſſible, and by young off the uppermolt 
and thinneſt Parts. ef it, F ſeparated the other 
Impurities from it. Then J let it ſtand in the ſaid 
Water fo long, till the Matter that was in it 
did all entirely ſubſide ; from which afterwards, I n 
by the Repetition of freſh Water, all the Salts 
were ſeparated, This the Chymiſts call Edul 
rating, that is to fay, making Sweet or Fre 
This ſubſided Matter being dryed in an hot Iron: 
pot, was put into two little Retorts, and places 
after ſuch a manner in the ſmalleſt reverberating 


TH 


come over by Diſtillation, might not riſe too hig 
Then next Morning, at half an hour after Six,! 
put Fire under it, but joyned no Recipient to 
and about half an Hour after Eight, a yellow! 
Matter began to come over, which dropt into tue 
little Glaſſes fet under it, and would make an Ebi 
tition with Aquafortis. At one a Clock of the ſan 


day, when the Fume and yellow Drops ceaſes 1 
oon 
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come out of the Retorts, there were two little 
Veſſels, the Mouths of which were prepared be- 
fore for that purpoſe, faſten'd on with Luting ; be- 
ing firſt filled with Water in ſuch a manner, rhat 
the Orifices of the Retorts might be juſt above 
the Water; and we proſently obſerved ſomething 
like Lightning in the ſaid Veſſels. At three a 
Clock the Air which was in thoſe Veſlels over the 
Water, was glowing and red, and the Phoſpho- 
ws lay at the Bottom of the ſaid Water; the Fur- 
nace itſelf was made narrower than it ſhould be 
for other Occaſions, but the Eire-place had its en- 
tire Magnitude, to the end, that it might afford 
2s ſtrong a Heat as poſſible; and te prevent the 
Diminution of it by the frequent addition of freſh 
Turf, it was ſupplied at leaſt with thoſe burnt 
— that are uſed to be kept in the extinguiſhing 
Pots. 


dcr. XXVII. Convictions from the Joregoing 7 
ſervations. | 


Bur to return to the Buſineſs : Since we ſee in 
this Phoſphorus ſuch a Fire, which upon the ac- 
ceſſion of any Warmth cannot only not be extin- 
puſhed by Water, but may be kindled and burn 
therein; ſince likewiſe we ſee ſomething of the 
lame Nature to happen in Lightning, which, al- 
tho ſurrounded b fa manythick watry Clouds,yet 
1s not hinder'd — being kindled in the midſt 
ol em, and from ſetting on Fire every thing about 
it: Since we ſee farther, that this Fire of the Air 
mingles itſelf with Salt-Waters, and in the 'Sum- 
mer time cauſes them to flaſh and ſhine ; and be- 
des, makes Gun-powder and Salt-petre, when 
let on Fire, to burn in Water juſt as they would do 
doit of it, To ſay nothing of the Subterraneous F — 
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that rage ſo terribly, tho' they lye under the deep- 


eſt Sea: I ſay, if an Atheiſt would. conſider al 


theſe things, is it poſſible for him to acquieſce 


in ſo poor an Evaſion as this, that the Water, 
when once it is put into a general Operation, cu 
ſecure him either from the Etherial or Subzerts 


neous Fires. . 


i f 


CONTEMPLATION XxA 


0 Beaſts, Fiwls and Fiſtes. 


— — nn — 
"> ” _—— "— 4a * 7 


SECT. I. Tranſition to the Beaſts, 
| | AvinG already contemplated Mankind u. 


der ſo many Circumſtances, namely, withre- 


ſpect to the Air in which we Breath; with reſpe& to 


Water that ſerves us for Drink; with reſpec to 
the Earth that yields us both Food and Dwelling; 


and laſtly, with reſpect to Fire, whereby ſuch great 


things are brought about, it hardly ſeems cr 
dible, that any one can reflect upon all the forego- 
ing Particulars with due Attention, without 
being convinced of the Exiſtence of a wiſe, por 
erful and gi2cious Go p. And in Caſe all this be 
not ſufficient to diſengage him from his deplorable 
Scepticiſm; let him proceed farther on with 15, 
and ſilently and ſeriouſſy contemplate the Beals 
that inhibit the Earth, the Birds of the Air, aud 
the Fiſhes of the Waters, and perhaps the Cres 
tor of all thoſe Beings may vouchſafe to bring the 


Proof of his adorable PerfeRions, that ſhine forth 
| therein, 
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therein, powerfully home to his Heart and Under- 
ſtanding. | 2 5 

We ds treated concerning Men, and 
the wonderful Structure of their Bodies (which 
otherwiſe ought to have had the firſt Rank here) 
for which reaſon we ſhall not enter farther into 
that Matter now ; we ſhall likewiſe paſs by eve 
thing in Beaſts that have any Analogy or Likeneſs 
with Men, ſuch as the Structure of their Bowels, 
Muſcles, Circulation of the Blood, &c. So that 
after one or two General Remarks, we ſhall only 
here propoſe ſome Particulars of Birds, Fiſhes, 
and other kinds of Animals; leaving the farther 
Enquiry, where with many large Volumes have been 
filled, to the Study of thoſe that examine them 
with a deſign of Learning to know GOD from 
thence, + ; | 5 


Sect, II, and III. Concerning Tame ind Wild 
Beaſts ; and the Text in Geneſis, Ch. ix. v. 2. re- 
lating to the ſame, | 


To come then properly to the Matter; we ars 
Font to diſtinguiſh the Beaſts into Tameand Wild: 
Can then any Body imagine, that he is able to 
prove, that it is owing to Chance, or to any 
Cauſes neceſſarily reſulting from thedtructure of Ani- 
mals, that the Tame Beaſts, which are ſo uſeful and 
krriceable to Mankind, either for Cloathing or 
feeding them, or for other Purpoſes, ſuch as 
Kine, Sheep, Horſes and the reſt, ſeem diſpoſed 
by Nature to be Domeſtick Animals, and to live 
among us: Whereas the Wild, ſuch as Lyons, 
bears, Tygers, Wolves, Serpents, and the like, 
Glight to dwell in Woods and Solitary Deſarts, 
and of their own accord ſeem to avoid the Com- 
pany of Men? Now if this were quite the reverſe, 
ad the Devouring and Poiſonous Creatures ſhould 
. Pp4 Keep 
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keep together in Flocks, and exert their Violence 
againſt Mankind, how much Pains and Trouble 
would it require in may Places to defend ourſelyes 
againſt their Aſſaults. | INS 
Me ought therefore to conſider with no leſy 
Amazement than Attention that Text in Gen 
ch. ix. v. 2; where GoD ſays to Noah and hiz 
Sons, The fear of you and the dread of you ſhall be un 
every Beaſt of the Earth, and upon every Fowl of th 
Air, upon all that moveth upon the Earth, and upm 
all the Fiſhes of the Sea; into your hand are the) del. 
vered. And to obſerve how many Thouſands of 
Yearsthis Word has continued true. Could a Man 
that had ſeen an Elephant, a Bull, or a wild Horſe 

rovoked, enraged, and then let out to do whit 
Miſchief he would (and who did not know after 
what manner People uſed to Tame theſe furious 
Animals, and many others, and render them Sei 
viceable) ever belieye the ſame without looking 
upon the above-quoted Text as a wonderful 
Prophecy? And not to mention Birds and Fiſhes 
(without even excepting the greateſt Whales) i 
which the ſame is very plain and manifeſt ; it 1s 
well known from a Multitude of Examples, thit 
this has place in the moſt devouring and per 
cious Creatures, For not to repeat hat we hare 
already ſaid, that of their own Nature they ehuſe 
to live in Wilderneſſes and uninhabited Countries, 
we may meet with a very remarkable Evidence 
thereof in the Ephemer. German. 9th and 1oth Tea, 
p. 453. namely, that a Lyon will never aſſault i 
Man unlefs compelled thereto by Hunger, Self-de- 
fence, or the Diſcharge of a Gun againſt him; and 
in relation to Tygers, we read the following Pa 
ſage ; they are afraid of white and naked Men, lit 
(which is very remarkable) all Mid Beaſts of Alia 
and Africa, and avoid them as it were a kind of + 
verence; and it is without example that the) ata 


9 { 55 
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40 fuch. After having underſtood all this, let 
an Infidel himſelf tell us, whether Moſes, whom 
he muſt account a great Politician, would not have 
afted againſt common Prudence, when he pretend- 
ed that thoſe Words which at that time when they 
were ſpoken were ſo little probable, proceeded 
from Go D, whom he ſerved, and whom he deſired 
that Jſrae] ſhould likewiſe ſerve. | 


SECT, IV. The Strufture of Beaſts in general, and 


Convittions from thence. 


To come now to ſome Particulars : If we 
ſhould contemplate all Beaſts, Great and Small, 
Wild and Tame, and at the ſame time ſuppoſe, 
that there was but one of each kind in the World: 
Then ſhould any one view with a Microſcope the 
Strufture of the leaſt, evenof the moſt contemptible 
Fly, or ſmalleſt Mite in a Cheeſe; cou'd he forbear 
acknowledging each of em to be a Miracle 
of Nature ; and not be ſufficiently convinced, 
that He who had formed all the Members of them, 
ſo uſeful, with reſpe& to each other, muſt have 
been very wiſe ; and that in providing them with 
a Mouth, Feet, and other Parts, he did it with a 
Deſign that they ſhould eat and walk, and diſ- 
charge other neceſſary Functions therewith ! 

It is wonderful again, that theſe unhappy Phi- 
lolophers, ſeeing an Artificial Mouſe or Fly, by the 
lelp of Springs and Wheels, like a Watch, enabled 
to perform ſome of the moſt common and rudeſt 
Motions of thoſe Creatures, think they can never 
luffciently commend the Skill and Contrivance of 
he Maker: And yet, when we ſee the Original, 
tic living Creatures themſelves, in which they are 
forced to confeſs there is infinitely more Skill and 
Jument to be found, do yet maintain, that He 
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chat formed them was endowed neither with Wi 
dom nor Underſtanding. | . 1 


Sgr. V. Of Procreation in General. 


Bor- now ſuppqſe one ſhould ſhew them 
each Species of Beaſts, not one only, as aboßt 
but two, Male and Female, both which were ey 
dowed with Parts of Generation relative to each 
ether, and were enabled thereby to Propagay 
their Kind: Let the moſt preſymptuous and co 
cited Atheiſt, tho' never ſo well verſed i 
Mathematicks or Mechanicks, propoſe to himſel 
che following Problem, namely, To make two 4 
anals of the Jame Species, which beſides all other Faul 
ties of Eating, Drinking, Running, Flying, aud th 
like, have likewiſe that wonderful Property of jointh na. 
ducing other Creatures of their own kind, and ſo to cu. 
tinue their Poſterity after their own Kind. And let hin 
Anſwer us, whether he could find himſelf able to 
do this with all his Wiſdom ; and if not, Whether 
he muſt not eſteem him that can do it for much 
wiſer than himſelf, and all other Men together. 

This being done, det him with us contemplate 
not one, not two, but thouſands of ſuch Creaturs 
in the World; and then conſider with himſel, 
whether a pious Enquirer is fo much in the wrong, 
when he acknowledges the adotable Glory of he 
Great Creator in all theſe ' things; who, to tif 
end, that every reaſonable Being, that fees theſe 
his Wonders, even ir ſuch ſmall Creatures, mij 
be thereby convinced of his Power, of his Wiſdon, 
and of his Bountifulneſs, which he extends to the 
moſt contemptible Animals. 

If this be not true, how comes it to paſs th 
in each of the two Sexes, the reſpective Parts for 
Procreation are ſo accurately adapted, thatamoy 
{o many Millions, there is hard!y one only cn 
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und that is not or will not be rightly form'd for 
ropagating his Kind. And if this were not the De- 
jen and Purpoſe of the Creator, what Reaſon can 
be alledged, that all kind of Creatures living, both 
pon the Earth, in the Air and Water, (how different 
dever in Nature, Figure, and Size, they may be) are 
durried with ſo ſtrong an Inclination, yea, even 
with Rage and Madneſs, to propagate their Spe- 
ies ? Inſomuch, that one cannot contemplate the 
me without Terror many times in thoſe Crea- 
nes that are flrong enough to do miſchief. 


d in | | 
nel Sz cr. VI. Generation performed after various 
An | Manners. | 
a 


Txz rather (whereby all Evaſions are cut off) 
ſnce the wiſe Creator of all things living has cau- 
ſed this Propagation of the Species to be perform- 
dafter ſo many and various Ways, that whoever 
endowed with any Reaſon or Equity, muſt be 


cher convinced, that all this proves in the cleareſt man- 
auch er the Work of a free and wiſe Divine Pleaſure, 
xr, ut by no means of a natural Neceſſity, operat- 
plat ug always after the ſame manner. 

tures Thus we ſee, that Men, Kine, Sheep, and num- 
ale Wbcrlels other Creatures, are received and formed 
ono," their Mothers Body. 


That moſt Birds are indeed received in their 
Mothers Body, but are formed in an Egg out of 
the ſame. 3 | 
That many Fiſhes (as the Experience of Fiſhers 
and other Enquirers inform us) are not only ſhaped, 
but likewiſe received. out of their Mothers Body; 
foraſmuch as the Female or Spawn-Fiſhes, diſ- 
aging their Spawn in convenient Places in the 
ater, the Males reſort thither and impregnate 
bs lame ; whereby the little Eggs in the Spawn 


3 
— 


— 
Sy. 


— — 
r 


— — — 
C — —Om_ — — = þ 8 — >. 
. . - 
— —— — 9 
— A * 
— — —— — - —— — 5 
= 


+> —_ - 
Ct —o=—_—_ — — 


— — 


—— ä U — 


MM * > 


—— 
— ————— 


— — — —— —ñ—i. 


— 


—— — — — — — 


. --——— 1 
— — — — 


— — ————— CL 


— 
—c 
— - —w— — — 


| 


Countries many Chickens are hatched from 


Chickens from Eggs by the Warmth of their 5 


«ed Will of the great Creator of all things in t 


affirms, that he had obſerved it in Worms! 
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Are fecundated, and Fiſhes of the ſame Kind n 

produced from thence. | 
The Firſt is performed entirely in an Animal ay 

Liquid Warmth. 

te Second, fo far as it relates to the Receptig 

xs after the ſame manner; but the Formation il 

2 dry and different Warmth : So that in ſont 


in Ovens made expreſly for that Purpoſe; not 
take notice that Women likewiſe have hatch 


ſoms. BY 

The Wird, concerning Fiſhes, happens both m 
in Cold Water, without any remarkably Warnth, 
And beſides this, to ſhew that the Great Rule 
of all things will not ſuffer himſelf to be bound b 
any Neceſſity or Fatality, we may ſee other Flle 
to be received likewiſe in their Mothers Bod) 
ſuch as Carps, the Spawning-time of which 
well known to the Fiſhers that teſtifie the ſans 
Bur beſides theſe, there are other Fiſhes likewil 
formed in their Mothers Body, ſuch as Whale 
Hajen, Cc. in which People have oftentimes ſou 
living Young ones of the ſame Species. 


Ster. VII. Animals of both Sexes, 


Bur farther to prove this laſt, and the unlim 


Execution of his own wiſe Purpoſes, could it! 
believed that there is a Species of Creatures, wlic 
are at the ſame time both Male and Female, 0 
which do copulate with each other after boi 
ways? They that deſire to be ſatisfied there! 
may conſult the Hiftory of the French Acaden) f 
the Year 1699. p. 46, 47, Oc. where Mr. Poups 


are in the Earth, which would get into 3 Pl 
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ale for that purpoſe, by two and two, after fucks 
Manner, that they can ſtretch themſelves ſtrait our 
dy each other, placing the Head of one by the 
Tail of the other ; after which manner they Co- 
nate, and have been ſo found in Spring in warm 
and moiſt Weather. This has cauſed Mr. Homberg 
to doubt, whether this Kind of Worms might 
not impregnate themſelves, ſince they can conve- 
niently bend their Bodies, and become Males at 
one end and Females at the other, into which we 
ſhall not farther enquire. Mr. Poupart does like- 
wiſe give us there'a rough Enumeration of thofe 
Creatures, in which he ſays, he is ſure, that this 
Particular has Place; and beſides thefe Earth- 
Worms, chere is mention made of another kind, 
with round Tails, which are found in the Inte- 
fines of Men; ſo likewiſe ſuch as are found in 
Horſes ; the Snails of the Earth, and of Freſh Wa- 
ters, together with many other Kinds, and all 
Leeches and Blood-Suckers. 

This Obſervation is likewife confirmed in the 
laid Hiſtory, for the Year 1708, with many Cir- 
cumſtances about Snails, by Mr. du Verney, as alſo 
by Dr. Liſter, in his Anatomical Excercitations, as 
they are mention'd in the Act. Lipſ. 1695, p. 3183 
and Mr. Blancart, in the Theatre of Rupſen, relates 
the Obſervations of Swammerdam, concerning the 
Coition of the Horn-Snails, who have in their Neck 
doth the Parts of Generations by each other, and 
are wont to brandiſh the Male Vga ſeveral times, 
till it can meet with the Female Part of the other, 
on both ſides the Tab. XVI. Fig. 4. will ſhew this 
Vithout farther Explanation. 


SECT. 
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S:cr. VIII. Conviftions from the: foregoing 00 


ſervations. 


I Hoe there will be no occaſion here of ulng 
many Arguments to convince a Sceptich, that ons 
who acknowledges a Gop, will not maintain la 
abſurdly, when he ſees that one and the (ame 
End of Generation is performed after ſo differen 
Manners (each of which is full of a wonder 
Wiſdom)that this whole Work is to be aſcribedu 
mere Chance, by reaſon of the Skill and Conti. 
vance appearing therein; Nor yet to a blind and 
ignorant neceſſary Cauſe, on account of the D. 
verſity and Variety whereby the ſame End is { 
wiſely purſued : But much rather attribute it ei- 
tirely to GoD, who being neither limited by 
Laws, by Methods, nor by Inſtruments, in r- 
vealing his Wonders to Mankind, does make exeij 
thing according to his own good Pleaſure, ad 
the Council of his Will. 


Szcr. IX. Dung ones produced upon the back of 
Pipal. | 


Now, after how many different Manners, be. 
ſides thoſe already mention'd, the Production d 
Living Creatures into the World is performed, 
may be ſeen in thoſe Treatiſes that have expteſ 
handled this Matter: And that we may be onc: 
again convinced, that this is only to be aſcribed 
to a Supreme Will, directing all things according 
to its determinate Purpoſes, and which is 
by no particular Rules, we may contemplate ths 
Production of Caterpillars, Silk-F/orms, and the like 
and obſerve how much they differ therein from 
other Creatures, being not fit for it before 7 
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they are entirely and ſpecifigally changed, and 
om creeping become fly ig Creatutes. 

Beſides all this, the Belly of the Female Animals 
ſeems to be the principally deſigned Part for the 
procreation of their Young ; but again, becauſe 
none ſhould imagine that this were an abſolute 


doe Neceffity, and to be aſcribed only to the unknown 
an 087 17s of Nature, let him conſult the Second and 
l Tard Figure inthe Fourth Table of the Firf Cu- 
eten g e of Animals, of Mr -Ruzſch, where, to his great 
id BY zaoniment, without doubt, he will find an 
edu can Animal, called the Pal, like a Toad, 
oro which produces its Young ones out of its Back; 
n that neither thoſe Creatutes, nor the Eggs from 
Y D. whence they come, have any Communication with 
is OY te Cavity of the Belly. | 
; i Srer. X. The Food of Animals. 
every Axpto the end, that it may not be though 
ui dat the Generation of Animals is not juſt the 
only thing in which the Wifdom of the Maker 
ſhines out equally with his Free Will and Pleaſure, 
u which he does all things to his own Glory, 
ad to the Confuſion of thoſe who repreſent his 
1 unbounded Power by the Likeneſs of a Clock, or 
5, 0 other Artificial Machine that Works neceſſarily 
0 ad ienorantiy; Let the Atheiſt contemplate 
ons thoſe Parts of Animals that are uſefvl to them 
, y n Feeding; and let him obſerve particularly how 
* Kine, and other Beaſts that have ho Teeth above, 
ain ad upon that account ean't chew their Meat 
—— mall enough at once, are provided with a Maw, 
* waich the Graſs they ſwallow is thoroughly 
le nviſten'd, to the end, that when it is brought 
to y again into the Mouth, being Softer and 
chu over, it may be render d as ſmall as is ne- 


ary by a ſecond Maſticat ion, which is called 
chewing 


— ———— —— — —— 1 
un FOIL; 


Cs. oa ; 


any one gueſs how, and with what theſe Cre 


Frſt, Whether it can be ſuppoſed to happen 


Scr. XI. The Motions of Animal, in Genera 


but Tails and Finns for Swimming; ſome Be 
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chewing the Cud ; and how, after having be 
ſwallowed the ſecond Time, it deſcends into or 
Ventricles or Bowels, where it is firſt turned 
a proper Chyle in order to nouriſh them; 0 
cerning which thoſe who, have expreſly vi 
may be conſulted, Thus alſo there are fow 
other Animals fed with Graſs, that do not ire 
for Food to others. In the Dutchy of S 
Auſtrea, there are found black Snails as big 
ones Fiſt, and not inferior in taſt to Oyſterg# 
ving in the midſt of a very hard Rock, whil 
mult be broke in pieces to come at them. 


tures are nouriſhed. Bur I only ast this Queſii 


Chance, or without Wiſdom, that theſe "Cut 
chewing Animals, which are deprived of an w 
per Row of Teeth, are furniſhed with ſuch a x 
ticular Manner of Digeſtion, and that Dox 
Swine, and all kind of Fowl that do not want i 
are not provided with the ſame, And, Second! 
Whether it does not fully appear from thenc 
that he who has given to all Animals the prop 
Inſtruments for Feeding, 1s not bound by any 
ceſſary Laws of Nature, which tending all to 
ſame Purpoſe, do always act after the ſan 
Manner. | 


Tun ſame does likewiſe appear from the L 
verſity of Motions in Animals, whereby Ul 
paſs from one place to another. Thus m 
Birds, both ſmall and great, have Feet for Ri 
ning and Wings for Flying; Fiſhes have no 


have two, ſome four, others more Feet for Þ 
ning; others having neither Feet nor Wings, 
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creep; others, as ſome Shell-Fiſh, draw themſelves 
along by Threads, making uſe of a quite different 
manner in moving from one place to another. See 
concerning the ſame, the Memoirs ofthe French Academy, 
1766, p.69.Now in all this we may obſerve different 
Methods ſerving the ſame End, and each of em 
executing the wiſe Purpoſes of the Creator, being 


adapted thereto after a particular and wonderful 
Manner. | | ER | 
Sec r. XII. The Strufture of Birds. 
Ard not to. ſtop at thoſe Particulars which 
ſeem to have ſome Analogy with thoſe of the 
Humane Kind, foraſmuch as we have treated of 
them in another place; let the unhappy Atheiſt 
contemplate the Birds, and let. him ask himſelf, 
whether (in order to deny, with ſome appearance 
of Reaſon, the Wiſdom and Power of an adore- 
able Gov) he can be contented neceſſarily to 
conclude, that all thoſe Iuſtruments which are re- 
quiſite for Going, Flying, Eating and Procreat- 
ing, ſo neceſſarily and ſo artfully adapted to all 
theſe Purpoſes, are owing to mere Chance, and 
to the ignorant and neceſſary Laws of Nature : 
And, whether he can conceive, that without an - 
oreruling Power and Providence, a Bird ſo wiſely 
om d for Flying, not to ſpeak of other Faculties, 
can have acquired its Exiſtence out of that Matter 
and Subſtance, with which an Egg is filled, only 
dy a brooding Heat? 8 : 


Ster. XIII. The bollow Tubes or Bones of a Bird. 


Le v him firſt contemplate the little Bones of a 
rd, and he'll find thoſe of their Legs to be much 
olower, as well as the Subſtance of them much 
inner, than thoſe of other Creatures; the reaſon 
I which is, that the Bird may be lighter, and 
o more fit for Flying. But to the end, that the 
Vo . II. Qq Tiinnefs 


* 
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Thinneſs of it ſhould not render it weaker, it 
ſeems neceſſary, that the Subſtance of the Bone it- 
ſelf ſhou'd be harder and. ſtronger than in thoſe 
in other Animals. Now if we conſult the Ob- 
ſervations of thoſe that have inquired into it, we 
ſhall find it to be ſo in Fact. Will then our un- 
happily blind Philoſopher-maintain, that this alſo 
comes to paſs without Wiſdom and Deſign? 


'Secr..XIV. De Cartilages in the Joints; and 
Convictions from thence. 


Monk Ove, let any one Who has, kot in 
ſtance, a Pullet upon his Table, examine the 
ſame, and fee how in that, as in other Animals 
(of which ſomething. has been ſaid before in Cm 
templation XI. F. VIII.) the ends of theſe little 
Legs are encompaſſed with a ſmooth or poliſhed 
Cartilage, to move and bend the ſame conveniently; 
ſome are moved by means of a round Cavity, which 
is likewiſe clad with a Cartilage, and others by 
means of two circular. Protuberances in two like 
Cavities adapted thereto: Let him afterwardsatter- 
tively view the little Joints in the Claws of {uct 
a Pullet, and he will find, that here likewiſe, 4 
well as in the great Bones of the largeſt Os, 
the Extremities of theſe ſo ſmall Bones are encom- 
paſs'd with ſmooth Cartilages, to the end, that 
in, the Motion of them, one Bone may ſlide up0! 
the other more eaſiiy, and the proper Motions pe- 
formed in every Part without any Obſtruction. 
. Now if there be not a wiſe Contriyance in ti 
whole Structure, why are not all the Bones 
'(which would be then too weak) compoſed d 
' mere - Cartilages only? Why do they occur 
' t10ſe Parts alone, where by their Smoothnels th 
render the Motion more Light and Serviceable! 
Why is one end of the Leg Spherical, or 12 — 


83 
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wund, where it is neceſſary to be moved not 
only forwards and backwards, but alſo Sidewiſe? 
and at the other end, where there is no occa- 
ſion for ſuch lateral Motion, there are two ſuch 

protuberances formed, as to hinder it from being 

inflected otherwiſe than Backwards or Forwards ? 
He who ſees all theſe things, and ſo many others, 

which can only ſerve for their particular Uſes, and 

ſhall judge, that they have acquired ſuch a Diſ- 
poſition without. Wiſdom and Deſign ; why may 

he not as well in reading a Book or a News-Pa- 
per, affirm, that all the Letters are ranged in the 
Form he finds them in by mere Chance likewiſc, 

and without any Deſign of the Printer ? 


SF AF a 


hd - 
. — 


SECT. XV. How the Wings are moved in Flying. 


Bur now if we carefully obſerve, firſt, after 
what manner the Birds fly and make uſe of their 
Wings for that Purpoſe ; and next, how theſe: 
Wings are made and put together, ſo that no Man 
living could have contrived em ſo artificially, and 
prepared em for Service; I am not without Hope, 
that this may convince, if not all, yet at leaſt 


; © BY ſome Sceptical Minds, and oblige em to confeſs, 
2 that Wings are as much given to Birds for the end 
,om- 


of Flying, as the Hand of a Watch is made for 
ſhewing the Hours. | 

To be ſatisfied of it, let us remark, that a Bird 
moving its Wings does not ſtrike them from the 
fore Part backwards, nor uſe them like Oars, after 
which manner they would very much obſtruct the 
Action of Flying; ſince being brought forwards 
vith ſo much Swiftneſs, they would ſtrike againſt - 
the Air, and ſo either drive the Bird backwards; 
or at leaſt hinder its proceeding forwards : For- 
amuch as their Structure is quite different from 
that of the Claws of Geeſe, Swans and Ducks, Cc. 
Q q 2 which 


of an entirely different Structure, of which: here- 
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which, becauſe it has pleaſed the Creator, that 
theſe kinds of Fowls: ſhould make uſe of the 
ſame as of the Oars of a Boat, their Wings are 


after. And in caſe any Progreſs could be made 
by the Birds through the Air after this manner, 
yet the Bird itſelf by being heavier than ſo much 
Air, would fall down, or at leaſt ſink leaſurely Ml « 
downwards. But not to dwell too long upen Ar- WM r 
guments only, we need only obſerve for a Proof 
what has been ſaid, that great Birds, ſuch as 
Oſtritches, Storks and Swans (in which, by teaſon t 
of the low Motion of their Wings, the ſame may Wl »: 
be clearly ſeen) in Flying ſtrike their Wings up. Wl i: 
and down (or perpendicularly upon the Horizon, N e 
to. ſpeak like a Mathematician),whereby we. find, Wl k 
that the Bird is at the ſame time ſupported and BN F 
moves forwards in the irrt. 

Can we then perceive no Wiſdom herein l That WM ti 


theſe Wings (Tab. XVII. Fig. 1.) A E and BE, of u 


the flying Fowl B.G-A, are ſomewhat hollow be- 
tow, in order to: take hold of the Air with 0 
much more Force and Power in ſtriking then 
down ; and above they are Convex, that in litting 
em up they may meet with. the leſs Reſiſtance 
from the Air; and ſo that they mayn'tloſe in the 
upper Stroak of their Wings that which they gain's 
in the lower, to keep them floating in the Alt. 
But that which is here particularly to be obſerved, 
is that theſe Wings are not faſten'd to the Body 
by their whole Breadth, but only at A and B 
all the other Parts thereof being entirely looſe; 
whereby it happens, that (as may be ſeen in tit 
Obſervations fof Borelli, Prop. CLXXXIII, and 
CLXXXIV.) the ſaid Wings being raiſed up, 00 
only cut the Air upwards with the ſharp For 
part A E and B F, that they may meet with le 
Reſiſtance; but ſiriking the Air downwards wit 
a gre 
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2 greater Swiftneſs, they deſcribe with all their 
Points, Lines that are almoſt circular, ſuch as 
EIP nd 'B EE) Mn 192g w 1 P . 

But ſince the wonderful Manner whereby a 
Bird cuts the Air with his Wings upwards and 
downwards, and moves them forwards at the ſame 
time with ſo great a Velocity, cannot ſo eaſily be 
deſcribed nor comprehended by Words; let us 
repreſent to ourſelves, in Tab. XVII. Fig. 2. a Bird 
RS, as he floats in the Air and extends both his 
Wings BEA and BCF, we may then ſuppoſe, 
that when theſe Wings are moved directly down+ 
wards, the Arms thereof, B C and BE, which be- 
ing compoſed of Bone, and therefore ſtiff and hard 
enough, do deſcribe two Circles whoſe Planes make 
Right Angles with the Horizon, asin the foregoing 
Eg. 1. Tab. XVII. and fo cauſe the whole Wing 
to follow that Motion, and to exert its Force with 


at. 
he 
re 
le- 
de 
er, 
ch 
ely 
Au- 
oof 


hat WW this perpendicular Blow upon the Air that lies 
of under it, HGBEA. 

be⸗ Now, foraſmuch as this Air when ſmitten by 
h { be Concave Superficies of the ſaid Wing, makes 2 


Reſiſtance (as it happens when Women move their 
Fans through the Air) becauſe it cannot recede 


ance quick enough : And moreover, as the Parts 
1the i of the Air being compreſſed by the Velocity of 
und Wh tie blow, do ſenſibly endeavour to expand agen, 
Air. we have ſufficiently proved above in Contempla- 
red, * XVII. about the Elaſticity of the Air; and as 
Body N appears plain enough from the ruſhing Noiſe which 


Lirds make by flying or ſtirring their Wings; 
it will follow, that the Feathers EA O, by the 


a the laid Reſiſtance and Elaſticity of the Air, will bend 
an rpwards, being made of a flexible Matter; and 
p, do *ierefore when the Arms BE and BC, compoſed 
Forc- WW © an inflexible Bone, purſue their way in ſtriking 
h le WWE wawards,the Ends of their Wings A and E, will 
With . 243 by 


to ſome, by ſuppoſing, as Borellus does, that tht 


_ * * 
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by the upper bending of the Feathers, be preſſed 


towards each other n 
From hence it is eaſie to ſee, that the Air be. 
ing beaten downwards by the Wings, and by its 
Elaſticity reſiſting upwards, the Bird is ſap 
ported in it by the repeated Revetberation at ee 
ry Blow. And foraſmuch as by the up and down 
ward Flection of the Feathers of the Wing, the 
Air receives the Blow obliquely in the Motiog 
thereof, we' may from thence give the reaſon why 
the Bird is thereby puſhed forwards, and horizon- 
tally towards R, and ſo is ſaid to perform the 
Action of Flying. So that the beginning of the 
perpendicular ſtriking. upon the Air does: chiefly 
ſupport the Bird, and the Continuation of the (aid 
Blow does chiefly promote the Bird's progreſlire 
Motion. oy a 11 A. 
Perhaps this may be render d more intelligibl 
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Bird, RS, is quiet, and without Motion, and 
that it holds its Wings, BE A and CCF, Lerel; 
and that by a Wind, HG O, blowing ditec- 
ly upwards againſt the ſaid Wings, their Ends 4 
and D being bent towards each other upon the 
Back of the Bird, the two Wings do thereby te 
preſent the Figure of a Chizel running obliquely 


to the Points A F. Now if both the Sides d far 
this Wing-Chizel are preſſed on both Sides by t the 
opening Air or Wind, every one knows that up 
muſt follow from thence, that it will. be protrudeii fro 
towards its broadeſt Part C BE, and ſo carry wi (fi 
it the Bird RS, which is faſten'd to it at on 
Now thoſe that underſtand Mechanicks, nor the 
well enough, that the ſame Effect will be prod wa 


ced, whether the Air be moved upwards 4! 
Wind, or the Wing downwards. | 
T wiſh I could here ſubſtitue any known Machin 


proper to ſhew the true manner of the 75 
VW-in 
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Wings, and to give a greater light to the Unex- 
enced, how the exactly circular ſtriking down 
of the Arms or Bones that are in the Wings joined 
to the upward Flection of the Feathers, can at the 
fame time ſupport à Bird in the Air, and cauſe him 
tofly forwards. © But I muſt own I know of none 
my ſelf, nor find any ſuch in others. 
Something like it, tho“ very imperfe&, occuts 
in the Tails of our Wind-Mills, as alſo in Ships 
that ſail with a ſide or half Wind; which how- 
ever only ſhews how the Wind blowing from one 
Point cauſes the Sails of a Mill or a Ship to move 
forwards towards one another: This happens 
in ſome manner likewiſe ro the Wings of a Bird 
when it flies, but does however by no means re- 
preſent the true Manner of Flying. Th 
Yet to ſuggeſt ſomething that has a little more 
Analogy with the Motion of the Wings ; let 
half a Sheet of Paper be faſten'd to a little . ſtick 
in the ſame manner as the Colours are faſten'd to 
an Enſign's Staff; the ſaid Stick is to repreſent the 
Arm or Bone If the Wing, and the flat Paper 
the Feathers Which muſt not hang down under the 
Stick, but be held up in the Air by it. Now if 
you move this Stick with your Hand in a direct 
circular Motion from above to below, and the 
lame be done pretty ſwiftly; you will ſee, that 
the Paper is thereby moved, firſt from beneath 
upwards, and next from backwards forwards, 
from whence one may form a rough Conception 
(fince the ſame thing happens in each of the Wings 
on both ſides of the Bird by the ſtriking down of 
the Arm) how the Bird moves upwards and for- 
wards at the ſame time; in which Flying conſiſts. 
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I. That the Quills to which the Feathers ate 
faſten'd are hollow, that they may be light, aud 
nevertheleſs ſtiff and hard, as being compoſed of 
2 thin and horny Subſtance. | "= Pp 

II. The remaining or lower Part of the Quill 
muſt not be inflexible, becauſe in ſtriking down of 
the Wing it was neceſſary that it ſhould be capable 
of Inflection by the Reſiſtance of the Air, to the 
end, as we have ſaid before, that the two Wings 
might approach each other in order to meet the 
Air obliquely, and protrude the Bird forwards. 
Now we find that this part of. the Quill js filled 
with a Matter that is very flexible and light, 
and which ſeems to me to be found no where elſe 
but there, as indeed it is there only neceſſary, for 
it does not ſeem reducible either to Bone, Fleſh, 
| Membrane or Tendon, or indeed to any kind of 
Parts that occur in theſe or other Animals. Nov 
can any one pretend, that this is alſo to be aſctib- 
ed to Chance or Ignorant Cauſes ? 
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III. Now, it is not enough that theſe Quills 
ſhould be flexible, for ſo is a Rope too; but it is: 
moreover. requiſite, that in the perpendicular 
Motion of the Wings they ſhould' be ſtiff and hard 
enough too, to act with ſom̃e Force upon the Air, 
and that being bent upwards by ſuch Acting, they 
may in the lifting up of the Wing reſume their 
former and Concave Figure. e 
Now all this concurs in the Structure of the 
Quill, for in the external Circular Part thereof it 
is coyer'd with a Bark, which is in ſome meaſure 
hard, and under that, in the Cree of it, there 
run two long protuberant Lines of the ſame Mat- 
ter, parallel with each other (as is viſible in a 
Writing-pen) covering and encompaſſing the afore- 
ſaid wonderful Matter, like Marrow in Bones: 
Now that they become hereby tiff, flexible and 
elaſtical, will be obvious enough, by bending 
them a little, and then letting em go ſuddenly 
again. 5 8 
IV. But to the end, that the Air may not ſoak 
thro' theſe Quills, and ſo render the Force of the 
Wings vain, there are lateral or croſs Fibres placed 
in the Feather on the ſides, which do not only 
exert each of em their Elaſtick Faculty, as fine 
and ſmall as they are, but do likewiſe adhere to- 
gether, in order to prevent any Paſſage of the Air. 
Now ſince this can have no Place in the Quills 
where there ſhould be Pores or Orifices, we find 
thoſe Interſtices cover'd with little Feathers that 
grow continually ſmaller, like the Scales of Fiſh, 
lying upon each other, whereby they do ſuffici- 
Qul hinder any Paſſages of the Air between the 

wills, RN 
Now, notwithſtanding all theſe Fun&ions and 
Uſes, every Feather is ſo diſpoſed, that it may 
hot obſtruct the Bird in Flying, that nothing can 
E . a — 
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more verifie the Proverb, as tight a. a Feather, than 
fach a Diſpoſition. Aren e DTIC, 
Now e with how great Art even the ſmalleſt 
Fibres are formed therein, may appear from hence, 
that each of em has again the ſame Structure 
as 4 _ Quilt ot Feather, and does likewik 
conſiſt of a Body paſſing thro the middle of em, 
and little Fibres on the Sides; to be convinced of 
this, we need only examine a ſmall Particle of onc 
of theſe little Feathers with a good Microſcope. 
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Can any one imagine, after afl this, that a 
ſingle Feather Geh no farther at preſent) has 
vithout any End or Wiſdom, acquired its Structure, 
its Hardneſs, and at the fame time its Elaſtic Pow- 
er, its peculiar Subſtance and Lightneſs, its Diſ- 
| and its Place, juſt in that Part of the 
Wing where it gan be ſerviceable, and all other 
* Properties neceflary for the Action of Fyingl 
Ar leaſt à Chriſtian, ho has ſeriouſly conf 
der d the aforeſaid Texture of the Feather and 
the Wings which they compoſe, wilt be thetedy 


Szer, XVIL Convittions from the foregoing d. 


convinced, that. Jerov an does juſtly number 
theſe things among his Wonders; Job. xxxis. 9.13. il - 
And that a Confideration of the Beauty and wor- 
derful Structure bf thoſe Wings, if of uſe to repte- | 
ſent the Smallnefs of Man's Wiſdom and Power in 
- compariſon of the Greatneſs' of God's; appears | 
from this Queſtion 3 Gaveſt thou the goodly Wn 
unto the Peacocks ? er Wings and Feathers unto iE i | 
F 
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Sz cr. XVIII. Other Reflections upon the Strufture 
of Birds, _ l 

M any more Remarks might be here made 
concerning the Structure of Birds: He that has 
ever ſeen how ſome little Birds that are wont 
to make their Neſts in Thorny, Hedges, are fur- 
niſhed with a particular Membrane with, which 
they can cover their Eyes, and preſerve them from 
being pricked in their ſwift Paſſage through thoſe 
Thorns ; and that ſuch Membranes. are therefore 
tranſparent, like the Eye-lids of many other Crea- 
tures, to the end, that they 'mayn't be quite de- 
priv'd of. their Sight, will he obſtinately affirm, 
that this happens juſt to thoſe Birds that want the 
ſame, without any End or Deſign ? 8 

If one conſiders the Structure of the Legs of 
many Birds, eſpecially of ſuch as are uſed. to ſup- 
port themſelves upon the Branches and Twigs of 
Trees; can he imagine, that it is without, Wil- 
dom | Firſt, that (Tab, XVII. Fig. 30. a Muſcle 
HC, runs along the Thigh-bone 'B C from H, 


the Tendon of which I K, which contracts the 


Claws of the Feet of the Bird, extends itſelf about 
the Angle BIK, which Angle the Thigh-bone 
HC makes with the following CD : And to the 
end that they mayn't be diſplaced by Motion, 
they are carried on there thro* a Tube or Sheath, 
as Borelli affirms, f. 149. who has examined into 
the ſame in Eagles, Hawks, Swans and others. 
Scondly, That other Muſcles, as K C, which are 
likewiſe uſeful in ſhutting the Claws E G, are 
united by their Tendons at K, with the lorego- 
ing K, and encompaſs the other Angle C DE, 
and from thence extend themſelves along DEG, 
in \mooth Tubes, (that ſeem to be only made for 


this Purpoſe) to theNails of the Claws at E and G. 
| Thirdly, 


— 
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Thirdly, that when theſe Bones BI, ID, DE, 
make a right Line, the Tendons are not expand- 
ed, and therefore the Claus of the Feet remain 
ſpread in the Figure of a Star. But, Furthh, the 
Bones B C DE, formingacute Angles, and being 
as it were forced to lie upon each other, that then 


this Tendon being - ſtretched, the Claws of the 


Bird are ſhut cloſe thereby, and drawn together 
as it were like a Fiſt; inſomuch that Boreli 
vouches, that he could not without a great deal 
of Pains, thruſt a ſnarp Stick between the cloſed 
and contracted Claws of an Eagle or a Hawk that 
were already dead. 196 

A common Experiment is uſually made, by lay- 
ing a dead Pullet on its back upon a Table, and 
ſtretching · the Feet ſtreight out; at which time 
one ſhall ſee that the Claws will be extended 
and again contracted by preffing the Thighs and 
Legs againſt the Body; and then putting the Fin- 
ger between the Claws, one hall eaſily perceive, 
that by ſuch Infſection they are ſtrongly enough 
cloſed together to keep ſo faſt a hold upon the 
Twig or Branch upon which they ſleep, with- 
out the Aſſiſtance of any -other Muſcles, that 
they. can abide there without any Danger of Fal- 
ling And from hence likewiſe the Reaſon is 
plain, why this ſort of Fol, as often as they ad- 
vance their Legs ſtrait forwards, extend their Claws 
like Rays of a Circle, in order by the greater Breadth 
of 'em to tread more firmly, which, without 
uſing any particular Muſcles thereto, reſults on- 
iy from the Structure of the Foot, and yet is 
of very great uſe for this Creature to walk con- 
veniently. One may make the ſame tryal upon 


dead Sparrows and other little Birds, if one would 


take the trouble of Examining them 


Laſs; | 
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Laſtiy, To draw a Concluſion from the whole ; 
Can any body think that all this Diſpoſition in the 
Tendons, whereby the Claws are moved, is with- 
out any particular Deſignꝰ the rather, ſince even 
the fly ing Bird R 8, reſting it ſelf upon the ſlen- 
der Branch F G, can, according to this Suppo- 
ſtion, fleep ſafely without Fear of failing, tho” 
their Muſcles ſhould not act in Sleep as the ſame” 
is proper to all Beaſts; for when the Bird R S 
having thruſt its Head backwards upon its Body 
O, and thereby brought the ſame to an Equili- 
brium at its Feet, reſts with the ſharp Part of 
its Breaſt- bone upon the Twig, if the Motion 
of the - Wind or any other Accident ſhould put 
him in Danger of * the ſtrong Contraction 
of his Claws upon the ſame Twig, comes to his 
Aſſiſtance, juſt as if the Twig were held faſt 
by two ſtiff compreſſed Knippers; for that ſuch 
Contraction is performed with much Strength 
only by the Bird's fitting down, and by bending 
BCDE with its Weight upon each other, is 
already demonſtrated by Boreli, and by the 
aforeſaid Experiments. And to any one that has 
but Eyes to obſerve the Care and Providence of 
Gop over all his Creatures, and even for the Birds 
themſelves, this ſeems to be a particular and pal- 
pable Demonſtration of his great Goodneſs and 
Wiſdom, who has beſtow'd upon theſe Ant- 
mals ſuch a Structure with reſpect to their Bones, 
Muſcles and Tendons, as that without any- Pains 
on their Part, or once waking, from their Sleep, 
their own Weight and Figure preſerves them from 
falling, in ſuch Circumſtances that no body could 
imagine that they could remain one Minute upon 
tze Twig at the leaſt Motion thereof. 
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backwards; for which reaſon then the Contraftion 
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S RN. XIX. The Fer of Water-Fowl. 

La Ir no Body think, that foraſmuch as this 
Pinching or Contraction of the Claws, is like wiſe 
found in ſome Birds that live both upon Land 
and Water, as Swans, the ſame happens by chance 
or by other neceſſary Laws, becauſe theſe Birds 
are ſeldom obſerved to fit upon Trees, and there- 
fore have little or no occaſion for ſuch a Structure 
of their Feet; for if it be conſidered that Ducks, 
Geeſe, and Swans, make uſe of their Feet in 
ſwimming, as Men do of Oars; and that their 
Feet are of ſuch a Figure, that being thruſt out 
backwards, they are expanded likewiſe by the 
Reſiſtance of the Water, and ſo exert a greater 
Force in the Progreſſion of the Bird; we may like- 
wiſe ſee at the ſame Time, that if theſe Feet, in 
their whole Breadth were to have been drawn 
forwards, it would have driven the Bird as much 


of their Feet (as may be obſerved in Womens 
Fans, but after another Manner) is neceſſary to 
them, to the End that they might ſtrike out their 
Feet without giving the Water too great a holdof 
them: Now this happens in them likewiſe by thoſe 
Tendons which, when they bend their Legs up- 


wards, draw their Claws together, and only by | 
this Structure, without being obliged to make 


any particular Motion thereto. This Experi- 
ment may, like the former, be tried upon a dead 
Duck or a Teal. | 


Sect. XX. The Tails of Birds. 


Bur aſter having ſaid thus much concerning 
the Structure and Uſe of the Wings, let us add 


a Word or two more about the Action of Flying, | 
0 
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of which we have already ſaid ſomething, ſo far 
as may relate to the horizontal Motion thereof, 
The Structure of a Bird, if there had been nothin 
more in it than what we have already conſider d, 
would have been a wonderful and irrefragable 


proof of the Wiſdom of G op; but how much 


more lorprifog i it (till, when we contemplate 
another Part that he has beſtowed upon theſe 
Creatures to enable them to fly perpendicularly, 
that is to ſay, directly upwards or downwards, 1 
mean the Tail, which is to them as the Rudder to 
2 Ship ; this the Bird raiſes at BH, when it moves 
upwards according to the Line B F; and when 
downwards, it lowers it to HB I; for that it does 


not ſerve, or at leaſt not commonly, in a lateral Mo- 


tion to the right or left, is plain, from the Structure 
thereof. The farther Reaſons may be ſeen in Bo- 
reli, Prop. CX CVIII and CXCTX ; who teaches 
us (as well as Obſervation and- Experience) that 
when Birds which fly horizontally, without rifing 
or falling, have a Mind to turn themſelves nimbly 
tothe right or left, they move the Wing of the op- 

ſite Side more ſtrongly, and after an uncommon 

anner, as a Man uſes-his- Arm and Hand when 
he would turn himſelf in ſwimming ; tho” ſuch 
Birds as thruſt out backwards long and ſlender 
Legs in flying, do ſeem likewiſe to uſe the ſame 
as a Rudder when they turn to the one Side or 
the other. bans t *; +266) 

There ſtill remains ſomething which does as it 
were appear wonderful to thoſe that conſider it; 
namely, how it is poſſible that ſwift flying Birds that 
deſcend perpendicularly from any great heighth, 
do not fall flat upon. the Ground at once, the 
rather, ſince the ſwiftneſs of their Fall ſeems to 
be then increaſed by the weight of their Bodies : 
Now they that have ever ſeen how artfully they 
uſe their Wings to moderate and ſtop their pro- 

greſſi ve, 
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greſſive Motion, and how they ſpread their Tails 
maſt at leaſt acknowledge that they are admira- 
bly provided with every Thing neceſſary for Fly- 
255 and for the various Uſes of their Wings and 
Tails. „ eee e 194 enn 


Sect XXI. The Center of Gravity and Force of the 
1 Muſcles of the Ning. 
No w after all that has been ſaid, I ſhall not 
dwell upon that wonderful Structure which 
Mathematicians obſerve in Birds with Aſtoniſh- 
ment; whereby their Center of Gravity always te- 
mains in their Breaſt below the Riſe of their Wings, 
and which alone enables them, - whilſt floating in 
the Air, without any manner of trouble, to diſ- 
pole their Wings, Legs, and other Joints for the 
moſt convenient Uſes. Thus we ſee that the 
ſtrong Muſcles with which they move their Wings, 
are inſerted in their Breaſt ; inſomuch that even 
that Muſcle which raiſes the Wings, and which 
one ſhould otherwiſe have expected to have found 
in the Back, is likewiſe ſeated in the Breaſt, 'and 
is carried thro' a Hole expreſly made for it after 
a wonderful manner into the Legs, in order to 
perform its Function: Concerning which, ſee the 
forementioned Borel/i, Prop. CLXX XIV. where 
beſides what has been already ſaid, thoſe that 
pleaſe to conſult that learned Work, will find a 
great deal more to convince them of the adora- 
ble Wiſdom of him that has created all kinds of 
rAnimals. TE {Ed Sram 
To Inſtance in one Thing that ſeems almoſt in- 
credible ; Could any 'one imagine that the force of 
the Muſcles whereby the Wings are moved, is ten 
thouſand times greater than the Weight of the 
Bird that flies with thoſe Wings; and if one de- 


fires to be more fully ſatisfy'd thereof, on — 
b y in 
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js IF intent to admire the greatneſs of the Creator, he 
45 need but · conſult the aforeſaid Author, Prop. 
y- WM CLXXXIIL, d CLXXXIV. We have already 

given 4 brief Demonſtration of the amazing 
ſrength of the Muſcles of Men, ſo that this will 


not ſeem incredible to ſuch as underſtand what 
has been there repreſented, 


Sect. XXII. Conviftions from the foregoing Ob- 


10t feruations. 

ch | 
hy I xo W ask again, whether any one (that reflects 
re- upon all that has been here ſaid about Birds, 


and comprehends how many Things concur to 


4 the ſame End, and to the moſt proper Purpoſes 
tif. Wl within ſo ſmall a compaſs as that of a con- 
the temptible Bird) can imagine, that this Crea- 


ture is formed without Wiſdom, and diſpoſed 
as he finds it in all its Circumſtances. Let 
him view with this Knowledge a Sparrow, a 
Finch, a Canary-bird, or any other of thoſe little 


nd WM Creatures, and then ask himſelf, whether it be 
ind Wl conceivable, that in ſo little Matter of ſo light an 
ter Animal, ſuch numberleſs Inſtruments were found 


by Chance ; of which ſome of em ſerve for Eat- 


to 

the Wl is, for digeſting their Food, in a word, for Nou- 
ere Wl niſhment ; others for Generation; ſome for Walk- 
har ng, others for Flying, and all of em ſo exactly 


adapted to their particular Ends, that the moſt 
kamed Mathematicians and Naturaliſts of this 
ge, that have taken the trouble to enquire into the 
lime, have very often expreſſed themſelves there · 
upon with Wonder and ARoniſhment, 
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$zcr. XXIII. The Preſervation of Birds. 


Now, as the Wiſdom of the Creator ſhines 
forth in the Structure of the Birds, ſo likewiſe his 
Providence and Goodneſs in 1 many of 

he £ 


them, is not leſs clearly · manifeſted. 


Saviour of the World endeavouring to diſſwade 
his Diſciples from taking too great care for 
Food and Raiment, mentions theſe Creatures fora 
Proof of what he would have them underſtand 
thereby ; theſe are his Words : Mazth. vi. 25, 26. 
Take uo thought for your Life, uhat ye ſhall eat, & 
what ye ſhall drink; — Behold the Fowls of thi 
Air : for they ſow not, neither do they reap, nor gather 
into barns ; yet your Heaveuly Father jeedeth_ them; 


are je not much better than the)? Could the greateſt 
Logicians have uſed any ſtronger Arguments in 


the World to ſhew ſo palpably the Care and Pro- 
vidence of a Gop? In pos he had ſpoke o 
Tame Creatures, one might preſently have an- 
fwer'd, that Men who make uſe of *em, provide 
them with Food, as in the Caſe of Horſes, Kine, 
Sheep and the like. And as for the Wild ones, it 
might likewiſe be ſaid, that they are able to fal 
upon what they meet with, and convert it to Food; 
ſuch as Lyons, Bears, Tygers and the reſt, if be 
ſhould ſpeak of Fiſhes, no Body can ſhew that 
they ever ſuffer want in the Waters; if of Ants 
or Bees, theſe gather their Food againſt the pie 

er Seaſon ; if of Caterpillars, Silk-Worms, and 
ſuch other Inſe&s, it may be anſwer'd, that i 


| order to continue their Species, tho” their Lives 


are moſtly limited to one Summer, their Eggs 
reſt in the Winter, in order to produce their littic 
Ones with the approaching Warmth, againſt the 
time that their Food is ready for them. But that 


for Ravens, and other Birds, that live in — 
| | = 
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Places,and that would otherwiſe periſh for Hunger 
in a few Days, their Food ſhould always be fo 
ſeaſonably provided; and that for other Defence- 
leſs, Fearful little Animals that run away from 
every thing, fuch as Sparrows and the like, their 
Food ſhould be provided even at ſuch times when 
they ſeem to be deprived of ali Means of meeting 
with the ſame in the midſt of a hard Winter, and 
when no Maa himſelf, tho' never ſo Ingenious and 
Laborious, could inſtruct them how to find it (and 
much leſs meer Chance.) All this, I ſay, is a moſt 
manifeſt Proof of a great and adorable Perſerver, 
2s it is likewiſe of the Truth of the following 
Text ; Math. x. v. 29. Are not two Sparrows ſold for 
a Farthing ? and one of them ſhall not fall on the Ground 
without your Father. Or, as it is expreſſed in Luke xit. 
0. 6. not one of em is forgotten before God. I leave 
it then to an Atheiſt himſelf, ro judge, whether 
he can aſcribe the Manner after which theſe little 
Birds, contrary to all Appearance, are kept alive 
every Year, with a ſafe Conſcience, to Chance 
only. 


Szcr. XXIV. Tanſſtion to the Fiſhes. 


ASK now the Beaſts, and they ſhall teach there; and 
the Fouls of the Air, and they ſhall tell thee ; or ſpeak 
0 the Earth, and it ſball teach thee ; and the Fiſhes of 
the Sea ſhall feclare unto thee : Who knoweth not in all 
theſe, that the hand of the Lord hath wrought this? In 
whoſe hand is the Soul of every living thing, and the 
iraath of all Mankind. Theſe were formerly ths 
Emphatical Words which Job, ch. xii. v. 7, 8, 9, 10. 
made uſe of againſt thoſe that doubt, whether 
there be a Wiſe and Powerful Gop. I do not 
produce em here to convince an Atheiſt whilſt he 
las no reſpe& for this Holy Word, but only, thay 
lice miſerable Men may once again ſilently ex- 
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5 amine themfelves, whether, what has been faid 
| before about the Birds, cannot move em to obſerve | 

[ | the Fruth and Wiſdom of thoſe Expreſſions ; and | 
' if that will not entirely ſatisfie them, let them 

| paſs on with us to the Contempiation of the Fiſhes. 


j Szcr. XXV. The Miracle of Fiſhes living unde 
| | Maier; and Convictions from thence. | 


| W x ſhall not here repeat what has been ſaid 
concerning the Fiſhes in the Comemplation of 
War ER, nor prove more fully from thence the 
Goodneſs of the Creator, who has filled thoſe 
mighty Caverns of Seas and Rivers with all Kinds 
of Fiſhes, to the end, that thoſe vaſt Spaces ſhould 
not remain uſcleſs ; which Fiſhes in ſome Coun- 
tries ſerve for Bread, in others for Dainties ; and 
by their variety, are fitted to gratify the different 
Palates of Mankind. Now ler one of theſe molt 
Conceired Philoſophers, that ttiinks every thing is 
made without Wiſdom, tell us, whether he could 
ever have believed, if he had not known it, that 
there were ſuch things as Fiſhes, and that any one 
ſpokeTruth to him that ſhou'd give him an account, 
that in Water, in which other Creatures can te- 
1 main alive but a very ſhort time, there was found a 
1 particular Kind of Animals that could five, more, 
procreate, and perform other Animal Functions: 
And upon ſeeing a Fiſh perform all this in the 
Water, whether he could help taking it for a Mi- WM , 
| racle. And, which is more, wkether he could, G 
k tho' his Life were at Stake, and tho? he had con- 
ö ſulted all the wiſeſt Men in the. World, tell how 
a Fiſh muſt be formed to be able to preſerve itſel 
in Water, and what would be the Difference be. . 
tween its Blood and other Humours, and thoſe ot th 
Animals that live in the Air, 5k 85 


2 a” Fon ty „ a ih. tw_ 


| 

1 3 ' 
1 - Sxcr, 

| 


or. 
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$zcr. XXVI, XXVII, and XXVIIL "How 
Fiſhes balance themſelves. in and againſt the Water, 
iluſtrated by ſeveral Experiments. | 


B u r not to dwell upon ſuch general and well- 
known Reflections; let us paſs on to ſome. Parti- 
culars; to enumerate all would be - impoſſible, 
How a Bird, only by the great Force and Mo- 
tion of his Wings, does at the ſame time ſupport 
itſelf, and fly forwards in the Air, has been lately 
ſhewn ; but can any one obſerve, without Amaze- 
ment, how a Fiſh raiſes its Body up to the Super- 
fcies, and again ſubſides to the Bottom of the 
Water, with hardly any viſible Motion, or floats 
in any Part of it, without either riſing or falling. 

If there were in Fiſhes a ſettled and unchange- 
able Gravity, not much differing from that of 
Water, when they paſs from Lighter to Heavier, 
that is to ſay, from freſh to ſalt Water, they would 
emerge, even in ſpight of themſelves ; and on the 
contrary, paſſing from Salt to Freſh, they would 
ſublide in the ſame Manner juſt as we ſee, that an 
Egg will fink in freſh Water, and ſwim or float in 
alt Water, or a ſtrong Pickle, as is known even to 
the Women. So that, to render the riſing and 
linking, and continuing in the ſame place in the 
Water, practicable to Fiſhes, without uſing the 
Force of any External Motion, it ſcems neceſlary, 
that according to particular Circumſtances, their 
Gravity, with reſpe& to an equal Bulk of Wa- 
ter, ſhould be augmented and diminiſhed; the 
nther, becauſe the ſeveral Waters in which they 
are found are oftentimes render'd lighter or hea- 
yer, not only by more or leſs Salt, but alſo by 
the mixture of other foreign Bodies. 


; es 8 


6 
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Now let a Sceptical Philoſopher ask h:mſelf, 
whether he can imagine, that it is without De- 


ſign, that the Structure of maſt Fiſhes do compol; 


the moſt wonderful and proper Hydroſtatical Ma- 
chines ; whereby, according as they have a mind 
to emerge or ſubſide, or according as the Water 
is lighter or heavier, they may diminiſh or increaſe 
their relative Gravity. 

To be ſatisfied herein, we need only open the 
Bellies of a Carp, a Pike, an Eel, and many other 
forts of Fiſhes, and we ſhall find therein a little 
Bladder, like B D (Tab. XVII. Fg. 5.) which is 
ſerviceable to em in all the aforeſaid Purpoſes. 

To give any one a Notion thereof, who reads this 
only for the firſt time ; let him ſuppoſe a Fiſh MC 
(Tab.X VII. Fig. 6.) lying in the Water; the Bladder 
whereof D B appears in its Belly at ; and is ſo fat 
expanded by the Air within it, that the Fiſn, and it 
together, are juſt as heavy as an equal Bulk of 
Water EF; by which he will know, if he nnder- 
ſlands any thing of the Principles of Hydroſtaticks, 
that this Fiſh will ſtand ſtill in whatever Part ofthe 
Water it is plac'd, without riſing or falling, ſo 
long as it hinders either by che Muſcles of its Bel 
ly, or perhaps by thoſe of the Bladder itſelf, the 
Air within it from expanding itſelf farther, and 
rendering the Cavity of the Bladder larger. 

But foraſmuch as the Air that is ip it continu- 
ally endeavovrs to expand itſelf, the Bladder BD 
will be more dilated, and become greater, when 
the Muſcles ceaſe io contract it ſo ſtrongly as in 
b dat p; and the Fiſh having ſo much more Empti- 
neſs in itſelf, will become lighter than an equal 

nantity of Water; and therefore ſo long as that 
Jaits, continually emerge or aſcend, as in the Fr 
gure from q to p. | * 

Finally, ſince the Air may likewiſe be compteſ- 
fed and ſqueez'd together; and being ſo on eve!) 


ſide; 
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Gde, will lye in a narrower Compaſs than before, if 
the Fiſh M ©, by the contraction of the ſaid Mu- 
cles, preſſes the Air inwards, and rends the Blad- 
der B D ſmaller; it is plain from the Laws of Hy- 
droſtaticks, that the Fiſh will thereby become 
heavier than a like Quantity of Water, and con- 
ſequently ſubſide from ꝗ to d. | 

To preſent the Reader with a groſſer Idea there- 
of, we need only ſuppoſe a Lad ſwimming, and 
{upported by two Ox-Bladders blown up; in 
which caſe it will be eaſie to conceive, that if he 
could dilate and contract the Bladders at pleaſure, 
when they were very ſmall, he would ſink, and 
on the contrary he would float when they were 
large ; and if he could light upon a meafure be- 
tween both, whereby he could render the Bladders 
too large for finking, and too ſmall for floating, 
-4 mag be able to ſtand ſtill in any part of the 

ater. * 

A remarkable Proof that theſe Bladders are of 
the ſame uſe to Fiſhes, may be found in the XXIX. 
Prop. of Borelli, where he relates, that after having 
kept a Fiſh in a place exhauſted of Air ſo long, till 
that the Air which was in its Bladder finding no 
Paſſage to go out faſt enough, nor any Refiſtance 
of the external Air, did fo far dilate itſelf, that 
the Bladder was burſt thereby; after which they 
threw the ſaid Fiſh into a Pond, where, during 
the ſpace of a Month that it lived, it could never 
raiſe itſeif up with Swimming, but was always 
_— creeping like a Snake at the bottom of the 

ond. 

Among my Experiments I find one, that ſeems 
to give ſome Light to this Matter, which was as 
follows; we took two Gudgeons, and put em 
into a Glaſs Receiver in Water, and thereupon 


exhauſting the Air, we obſerved them to emerge, 


without being able to get downwards; after which 
CD R 4 they 
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they ſwelled in ſuch a manner, that their Eyes ſtagd 
out of their Heads, but by letting in a little Air 
again, their Eyes ſunk as ſuddeniy ; both which 
Appearances happen d every time that the Ait was 
drawn out or admitted, without their contributing 
any ug thereto by their own Motion. | 
he reaſon thereof was, becauſe the Air dilated 
Itſelf in the Bladder at the ſame time that the ex- 
ternal Air was exhauſted from the Receiver: So that 
the Bladder becoming larger, the Fiſh was lighter 
than ſo much Water and emerged ; but the Air 
being let in again, and the Bladder being preſſed 
by it, and becoming 2 the Fiſh was hea- 
vier again than an equal Bulk of Water, and 
ſo ſunk down. | 
To make the thing appear yet more viſible, we 
took à little Hog's Bladder, in which there was 
very little Air, tied a little Stone to it, to make it 
fink in theWater under the Receiver, and we let the 
Bladder that was taken out of one of the Fiſhes, 
float upon the Water; whereupon we perceived, 
that by one draught only of the Pump, the Fiſhes 
Bladder preſently dilated itſelf, and the Hog's 
Bladder, to which the Stone was tied, aſcended 
and floated upon the Water ; but on the contrary, 
by letting in the Air again, both the Bladders 
ſhrank and became ſmaller, and the laſt ſunk down. 
Another Experiment proved the ſame no lels 
.agreeably : We fill'd a little Bottle A K (Tab. XVII. 
Fig. 7.) fo far with Water, that being inverted, 
there remained a little Air upon the Water at A; 
but being put looſe into a great Veſſel of Water, 
it ſunk down. But after having put this great 
Veſſel MN Q, under the Receiver of the Air- 
Pump, and drawn off the Air that preſſed upon 
the Superficies of the Water MN, the Air that 
was in the little Battle at A, miſſing its Reſiſtance, 
did remarkably and viſibly dilate itſelf, upon 


which 
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which forcing the Water out of the ſaid Bottle, it 
made the Bottle riſe up to B; but upon reſtoring 
the Preſſure of the Air upon the Water at M N, 
the Bottle ſunk again, becauſe the Air at B was 
thereby compreſſed into a ſmaller Space, and the 
Water returned into the Bottle, and made it 
heavier again. This, if the Bottle be not too full 
of Water at firſt, may be repeated as oſten as 
jou pleaſe, by every lifting up and letting down 
of the Sucker of the Pump. a 


E AEF aA wn R. 


ed WM S:cr. XXIX. The Effect Cold. and Heat, aud of 
2 a greater or leſſer Column of Water preſſing upon 
nd Fiſhes, ſbe un Experimentally. 4 


we Bu r now in Caſe the Air contained in the Fi- 
bes Biadders ſhould be always the ſame, and the, 
it Wl Quantity thereof unalterable, we know that by 
he tie Gravity of the Water, and according as the 
es, Wl Preflure thereof is greater or ſmaller, the ſaid 
d, Air would be more or leſs compreſſed, as it hap- 
xs Wl pens likewiſe by Cold or Heat; the Conſequence 
p's Wl of which would be, that the Fiſhes would be 
ed Wl driven upwards or downwards oftentimes againſt 


* 


ry, Wl their Will and Convenience. | 
2 To give an Inſtance hereof, in Caſe of Heat 
n. e Cold, and to ew the Proof of this Suppoſi- 
els don, we need only let ſo much Water run into 
II. e aforeſaid little Bottle (Tab. XVII. Fie. 7.) 
ed, WM that it may fink very ſlowly and gradually, with- 
A; at much over-balancing the external Water, and 
er, main lying at A. Then ſer the Veſſel MN QP, 


tther by the Fire or in the Sun-ſhine, whereupon 
tne Air at A dilating itſelf by the Warmth of the 
Vater, will drive out a little Quantity of the Wa- 
ter that is in the Bottle, and the Bottle becom- 
ng lighter thereby, will riſe up to D; but if you 
{ the external Water cool again, the Air will be 

_— _ _ 


j 
664 The Religious Philoſopher. 
compreſſed and reduced to a ſmaller Space in the 
ſaid little Bottle, and the Water flowing into jt, 
will fink it again down to A. 3 
But to ſhew likewiſe, that the ſame Effect may 
be produced by a greater Depth or Column of 
Water; and that the Air in the Bottle may be 
more compreſſed without a greater degree of Cold, 
than when the Bottle is nearer to the Superficies 
of the Water, take the Bottle E, and by putting 
more or leſs Water into it, you may bring it to fuck 
a Weight, that when you let it go, it will floatup- 
on the Superficies of the Water MN; but by i 
thruſt, or with the addition of never fo little 
Water, it will ſink down : Now if you take a Stick 
and thruſt the little Bottle E down to O, you 
will ſee it continually ſinking there, tho* you ſhould 
raiſe it a little up 3 and again, when it js raiſed 
up to about M N, you will ſee it continually float. 
ing upwards, tho you ſhould thruſt it a little dont. 
And it may likewiſe be often moved in the middle 
this way and that way, between N and P hoti- 
zontally, without ejther riſing or ſinking, if you 
can find the exact middle D, and holding th: 
Bottle with the Stick againſt the Side of the Veſlel 
till it be quite ill, it will remain in the very place 


you leave it. | 
Thoſe that underſtand Hydroſtaticks, knos 
the reaſon thereof, and thoſe that do not, ma 
learn them in Contemplation XXVI. Thoſe Rea 
ſons are; that the Bottle being at O, is drive 
down with a Force, as F R, and upwards wit 
another, as FS; but being at D, the Force FH 
reſſes it downwards, and F I upwards. Fron 
— we ſee, that this Bottle is every whet 
between two Powers, preſiing againſt ec 
other, which are greater when at O, and bot © 
em gradually leſs when it is at D, or yet higher 


Whereforc the Air at O, ſuffering a” greater * 
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ſure than at D, and being likewiſe more con- 
raced or preſſed together, the Bottle is fuller of 
Water, and conſequently heayier at O than at D 
or E; it muſt therefore ſink at O, riſe at E, and 
at D remain in an Equilibrium, that being fup- 
poſed the place where the Bottle, with the Wa- 
ter, and the Air it contains, taken all together, 
z equal in Weight to a like Bulk of Water out 

: | 


of it. 

Now, if inſtead of this Bottle we ſuppoſe a Fiſh 
with its Bladder, in which ſo much Air is includ- 
ed, that in Winter the Fifh, by the Expanſion there- 
of, may emerge; and when arrived to the Superfi- 
cies of the Water, may with little trouble, contract 
is Bladder, and the Air within it, after ſuch a manner 
25to remain where he is, or to be able to ſink down 
gain: In ſuch a Caſe it is plain, that a hot 
dummer following, this Air, the Expanſion where- 
of was ſufficient in Winter, being till the ſame in 
Quantity, will dilate itſelf much more ſtrongly 
by the Heat, and hinder the Fiſh, unleſs he con- 
ſantly exerts all his Strength, from being able to 
deſcend again. | 

The ſame Inconvenience would happen if there 
were leſs Air in the Bladder, and only ſo much, 
that the Fiſh might eaſily ſupport itſelf at Top of 
the Water in Summer; for upon the return of 
Vinter, or upon, a Fiſhes deſcending lower, and 
meeting with more Cold and a greater Preſ- 
ſure of the Column of Water vpon it, and by 
both theſe Means, the Bladder being contracted 
vithout any Concurrence on the part of the Fiſh, 
nuch Strength muſt be uſed to raiſe it up again; 
nlomuch, x with the change of the Seaſons, 
e Fiſh wou'd oftentimes have too much Air in 
tie Summer and too little in Winter. So likewiſe 
tte Fiſhes paſſing into Water of different Gra- 
es, would be many times furniſhed with too 

8 ht” OR * | much 
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much or too little Air in their Bladders ; and in 
order to avoid all theſe troubleſome Alterations, 5 
and to paſs conveniently from one place to anothet, Ml ** 
they would be obliged to remain always in a Wa- 
ter of about the ſame Weight, and as much as A 


+, | 
poſſible in the like Depth and Temper, as to Ml © 
Heat and Cold. EM " 


| To prevent all theſe Inconveniencies, the readi- 
eſt manner ſeems to be, that the Fiſhes ſhould be be 
endowed with the Faculty of encreaſing or leſſen- 
ing the Air in their Bladder, according as occa- tþ 
ſion required, which likewiſe we ſee happen by 

the Wiſdom of the Creator; foraſmuch ag the Ml '” 
Bladders have a Communication with their Sto- 
mach by the Means of a very ſmal} and narrow 0 
Tube; ſo that they can diminiſh the Air by dil © 
charging from the Bladder thro* the Mouth, and 
increaſe it by drawing it in again; about which | 
Borelus, Prop. CXI. Pare. I. has this Obſervation; Ml . 
That the Bladder is empty when the Fiſh being 1 
in Vacuo, diſcharges a great many Air- bubbles by g 


its Mouth; and the ſwallowing in of Air may per- 5 
haps be the reaſon, why we often ſee the Fiſhes g 
moving their Mouths in the upper Part of the 10 
Water near the Air. e 
Scr. XXX. Convidctiont from the foregoing Ol he 

ſervations. | thi 

Now if a deplorable Atheiſt has taken the Pains - 
to read this, and underſtands it, let him tell us 1 
whether it can any ways ſeem probable to him "= 
that ſo many Laws of the Water, of the Air, and > 
of the Motion of the Muſcles in Fiſhes are ſo ac = 
curately obſerved by meer Chance? or could blind J 
Nature, ignorant in itſelf of all its Effects, produce Vi 


ſuch a Difference, as on the one hand to furniſh thy 


Fiſhes with ſuch a Bladder, and Birds on = 
„ pi 
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hand, tho* they likewiſe move in a fluid Matter, 
or in the Air, with quite a different Method of 
Progreſſion, ſince ſuch a Bladder by which a Bird 
were to be raiſed up, muſt be lighter than the 
ir, and for that reaſon empty of it. Now they 
who ever propoſed to raiſe a heavy Body inthe Air, 
with a Globe out of which the Air is exhauſted, 
vor firſt, That the Circumference thereof muſt 
ee made of a heavy Matter, leaſt, being thin, it 
* ould be unable to reſiſt the Preſſure of the exter- 
nal Air upon any Accident; and beſides, tho' all 
„dis were not obſerved, yet it muſt be of ſo diſ- 
/ Wl proportionate a Magnitude, that no Bird, being 


il incumber' d with it, could be able to fly: Not to 
— take notice, that the Greatneſs of a hollow Braſs 


3; ode (that being empty of Air without lifting up 


a heavy Body, it might aſcend alone, an of 
15 elf) is computed by Mr. Leibnitz, in the Philoſo- 
nen phical Tranſactions of Berlin, publiſhed in the Year 
oui 1710, p. 127. to be ſuch, that the half Diameter 
50 thereof, would require to be above Twenty thou- 


ard times longer than the Thickneſs of the Metal 
« which the Cruſt of the ſaid Globe muſt be com- 
poled ; ſo that the ſaid Globe being an Inch thick 
tho that perhaps would not be ſufficient to reſiſt 
the Preſſure of the external Air) the whole Mag- 
titude of this hollow Globe would take up ſome 
thouſands of Feet. I have expatiated here ſome- 
ting the more, to convince Sceptical Philoſophers, 
that are any ways verſed in Modern Experiments, 
that the Structure of Fiſhes is entirely oppoſite to 
what is proper forthe flying of Birds; and that it 
zundeniable, that in order to make Fiſh and Birds 
nove upwards and downwards, (each of em in 
tieir different Fluids) different Means muſt necef- 
lrily be applyed ; which being performed in both 
"th ſo much aptitude to all theſe Circumſtances, 


Ileave 
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Leave it again to their own Judgment, whether Mer: 
this does not plainly ſhew' the Wisdom and the lin 
good Pleaſure of a Great Creator. b 


Ser. XXXI. Fiſh Swim with their Tails, 


Now, if we obſerve farther in ſo many Fiſhes, 
that in order to their Progreſſive Motion in Wa-! 
ter by Swimming, they do not make uſe of their v, 
Fins as Oars to row with, nor after the ſume cor 
manner as the Birds do their Wings in the Air, 
bur by che help of their Tails, much after the 
ſame manner as a Boat moves when they put an 
Oar out at the Stern and paddle with it backowb 
and forwards. 

Is there no Wiſdom to be diſcover'd in this 
(fince Fiſhes ſtand in need of no external Motions 


for raiſing and ſinking their Bodies, as we hare "4 
ſhewn before) that their Inſtruments are ſo formed, de 
that no time ſhould be loſt in their advancing ſot- li 
wards ? and that having made a Motion with we 
their Tail, by which they are protruded, they © 
have no occaſion to draw it back again, in order" 
to diſpoſe the ſame, to repeat the ſaid Pre Fiſh 
five Motion: This the Birds are forced to dof K 
with their Wings, that they may ſtrike upon the Vat 
Air every time perpendicularly, in order to ſup- Ang 
port themſelves therein; but the Fiſhes by put . 
ting their Tail in its former Place and Diſpotion i w. 
exert the ſame Force on the other fide, which 
contributes as much to their Progreſſion, as the fiſt land 
Stroke had done? Is it now by Chance, that theſq "cor 
Tails, like the paddling Oars, are broad at Bottom "i 
that they may act with greater Force upon ths id c 
Water; and that they are compoſed of a ſtrong By 
Membranous Matter, which is however flexible mgn 
that the Muſcles of the Back are of ſuch a Stru ＋ 


cture, as to move the Tail with a ſufficient Strengtb | 
va 


2 
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gen ſo far, that the Violence which the larger 
ind of Fiſhes, ſuch as Whales exert therewith, 
ſo terrible, that one can hardly read the 
kccounts thereof without being amaz d? 


Szcr. XXXII. The Uſe of the Fins. 


Bu r foraſmuch as in all Bodies that float in Wa- 
er, the heavieſt Part always tends downwards ac 
arding to the Laws of Hydroſtaticks, Would it 
ot likewiſe follow from hence, that ſince the 
Backs of Fiſhes, quite contrary to thoſe of Birds, 
ne the heavieſt Part of their Body, they muſt al- 
mays turn their Bellies upwards in the Water, as 
tis commonly obſerved ro happen in dead and 
floating Fiſh, ſince their Bladder cannot be then 
compreſſed, but the Air being dilated therein, 
makes the Fiſh float and turn its Belly upwards, 
the Back being not only heavier, but the Belly al- 
blighter by ſuch Expanſion of the Bladder than 
men the Fiſhes were alive. 

Can it then be imagined that the Wiſdom of 
the Creator did not foreſee this in the Forming of 
fihes, to which he has given two Fins under their 
klly, by which they ſupport themſelves upon the 
Water, and by giving them the Faculty of Swim- 
ling whilſt alive with their Bellies downwards ! 
which we may find an accurate Examination in 
Pp. CXIII. 1 Borelli, who having cut off all 
de Fins under the Belly of a Fiſh, and in that 
Condition thrown it into the Water again, found 
continually ſtaggering on one fide or tother; 
"thout being able to ſupport itſelf in the natural 
ud common Poſition of Fiſhes. 5 

But beſides this, to the end that the Fiſhes 
night be provided of every thing that is neceſſary 
r them towards Swimming, it ſeemed to be 
ll wanting, that they ſhould be able convenient- 


ly 
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ly ro ſtop that Progreſs which they had - acquired 
by their Tails, and to be able to turn to the 
Right or to the Left in their Courſe, neither of 
which could be done by the Tail but with great 
Trouble. For this Purpoſe we find the Fiſhes pro- 
vided with two Fins: on the Sides, by which, 
when they extend 'em both together againſt the 
Water, their Motion may be ſtopt ; and if they 
ſtretch out one and keep the other cloſe, they 
may turn to that fide whence the Fin is diſplay- 
ed ; juſt as we ſee happen in a Boat which turns 
to that fide where one Oar is thruſt out in the 
Water to ſtop its Progreſs. 


Se:cr. XXXIII. Creatures that live in the Ar 
ſee confuſedly ia the Water. W 


I Caſe this does not yet ſuffice to convince 2 
Sceptick that there is a Go po propoſing to himſelf a 
wiſe End in all his Deſigns; let him reflect u 
what follows, which ſeems to be capable of te- 
moving all farther Uncertainty. x 

It is known to every one that ever duck'd- un- 
der Water with his Eyes open, that one may in- 
deed ſee the Light and many Colours of Objects, 
but that all will appear Confuſed and withou 
Diſtinction. Now we have ſhewn before in Tab 
XI. Fig. 2. that the Rays of Light B C, and BC 
coming from a Point B into the Air, continually 
diverging or ſpreading wider and wider from each 
other, meet in the Eye with a watry Humour, thro 
which they do not then proceed directly from C, ac 
cording to gg, but are refracted towards each othety 
at C D, which refraction or bending being repeated 
again the ſecond and third time at Dand E, they botiſ 
of em unite again at the Bottom of the Eye at 6; iq; 


which manner of collecting all the Rays proy 
, ceedingt 


4 
O 


Tr; © 
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ceeding from B into this one Point 6, all the 
Eractneſs of a good Sight conſiſts. 4.7 r es 
Let us no ſuppoſe this Eye, as alſo the Point B, 
in he Water; then the 3 and B C, will 
come out of the Water upon che Aqueous Humour 
CC. And ſince, in order to be bent or refracted, 
they muſt likewiſe — the Medium thro* which 
they paſs, theſe Rays therefore remaining in the 
aid Medium or Water, and paſſing to C, will not 
be broken or bent to DD; but proceed dire&! 
to gg, till they meet the Cryſtaline Humour 8 T. 
do that altho” they be refracted after the uſual Man- 
rer, thro” the ſame at D and E; yet failing of the 
6 firſt Refraction at C, they will not be able to ap- 
Ar proach near enough to each other, in order to be 
| collected juſt at one and the ſame Point h, which 


Nba the Bottom of the Eye: But this Point of 
x 2 BE their Collection will fall farther behind the Eye, 
a fr Inſtance, at x; for which reaſon every Point, 
$B, with its Rays, will fill the whole Space 
nat the Bottom of the Eye; which happening 
in like manner from the other Points of the Ob- 
ett near B, the Rays of theſe ſeveral Points will 
be mingled together at the Bottom ot the Eye, even 
the ſame Space between m and n, and ſo occaſion 
n entirely diſtracted or confuſed Sight, becauſe 
ach Point B is not ſeen in a particular Point 6 ; 
ter the ſame manner as in a dark Chamber, when 
jou hold the Paper a little too near to the Glaſs, 
the Objects painted upon it are all confuſed, where- 
aby holding it at a due Diſtance, it repreſents 
the moſt accurate Painting that Eye evet beheld, 


vor. l. „ es 


dome a 
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in the Eyes of boiled lirtfe Fiſhes ; and as appears 
eren in the Eyes of gteat Whales, which are very 
ſmall and rotind, and Which if they were larger, and 
confequently of 4 flatter Circumference, would 
take up a great Part of their Heads for the uſe of 
their Sight, 


ger. XXXV, and XXXVI. The Fruitfulneſ; or 
| Numbers of Fiſhes. 


T i ar we may be more confirmed in the Ac- 
owledginent of a Go b, we need only contem- 
plate the Multiplication and Fecundity of Fiſhes, 
which happens in many Kinds of them after fo 
wonderful a Manner, as has been ſhewn already upott 
mother occafion ; ſome of the Females diſcharge 
their Spawn and the Males their Melt or Seed in 
e Water near each other, and without any farther 
Acting of the Fiſhes on either fide ; both theſe Se- 
ninal Matters being intraſted to the Water, do 
noduce Youmg Fithes of the ſame Kind. 

Nowcan any Body imagine, that this Spawn and 
Melt of the Males and Females, together with the 
Vater, have the Property of Engendering Fiſhes 
ter ſuch a manner by meer Chance, and with 
nt a wife Deſign ! The rather, ſince we ſee that 
rein is a DireQion or Diſpoſition of propagat- 
ng the —_ of Fiſhes above all other Creatures 
n an infinite Number; for if there were not ſome 
er extrinſical Impediment, every ſingle Grain or 
ine 88 that we find in the Spawn, would be- 

iſh. So that it is no wonder what ſome 
Travellers relate concerning their Fruitfulneſs ; as 
fr Inſtance, that in the Iſland called John Fernan- 
l, in the South-Sea, there is ſuch a vaſt Quantity 
a Fiſhes, that one Man can in one Day catch 


dugh to feed 200 Perſons. 


Sſ 2 I have 
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I have often thought of the Text in Genefi. i, I g. 
26. And God ſaid, let the Waters bring forth A BUN 
DANTLY the moving Creature that hath Life ; fes 
whereby the two aforeſaid particular Properties, 
concerning the great Encreaſe of Fiſhes are, as 
one may ſay, pointed out with the Finger; the Fro 
rather, becauſe in the 21 Verſe it is repeated with 
the ſame ſtrong Emphaſis, which the Waters brought I gat 
forth 4A BUNDANTLY after their Kind. thei 

Now that this has reſpect to Water, which as 
a ſecond Cauſe, produces theſe Fiſhes out of their 
Spawn, ſeems to be deducible from hence, That 
the Procreation of Birds being mention'd in the 
ſaid Verſes, is not aſcribed to the Air, tho' they 7 
live and are produced therein, as Fiſhes in the Wa- the 
ter ; as alſo, foraſmuch as afterwards mention is 
made in the 24th Verſe of the Earth (of which al 
Creatures do at preſent conſiſt, ſince all of em te- 
ceive their Food from thence) after a different 


Manner. And moreover how much this firſt Com- Tex 
mand of the Creator does continue firm and pre- ver! 
vail even to this very time, appears eſpecially from Fl 
hence, that in both the quoted Places the Expreſ f of x 
ſion of bringing forth abundantly, is only found in ton 
relation to Fiſhes, but not at all mention d con ben 
cerning Birds and Beaſts, tho* they are compared Men 
with one another in this ſame Chapter. Now that trir 


the Fiſhes do multiply in much greater abundancq 
beyond other Creatures, even to this day (tho a 
abundant Production is likewiſe aſcribed to othey 
Places where there is no Compariſon ; and in G 
neſis the viii. and 17. and the ix. and 7. the ſame 
radical Word is uſed) at leaſt, that they can be 
more multiplied, is obvious enough, from the 2s 4 
digious Quantity of Eggs in their Spawn, and from 
other Relations that have been hinted at above 
Thus in Pf. civ. they are ſaicto be innumerable ; anq ¶ une 
upon the ſame Foundation Jacob wiſhes tha lere 

| 2 Ephraim 


» 
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Ephraim and Manaſſes may grow into a Multitude 
(or, as it is in the Margin of that Text, as H- 


be do encreaſe, Gen. xlviii. v. 16.) At leaſt, it is 


plain trom hence, that thoſe Words were not ſpo- 
ken without a Fundamental Knowledge of the 
froperties of Fiſhes, as two great Circumſtances 
n which they differ from other Creatures, namely, 
that the Effect of Water in their Production, and 
their great Fecundit y. 


dec r. XXXVII. De Curſe appears from the Pro- 
duction of Fiſhes. 


Tnzx x may ftill one Remark be made about 
the foregoing Matters ; namely, that this ſo great 
Multiplication of the Fiſhes, which ſeems to be 


Iggs, is not however obſerved to be ſo at this 
ime, Now ſuch as allow the above mention'd 
Text to be the Word of God, may diſco- 
ſer herein the Force of the Curſe, which after the 
Fallot Man is extended to all things; for the ſake 
which not only the Trees are leſs Fruitful than 
tom their Contexture one might have expected 
hem to be (of which hereafter more largely) but 
Men iikewiſe live a ſmaller Space of time than 
heir Structure ſeems to promiſe (of which ſome- 


ug has been ſaid above in Contemplation XII) 
Vo if this be ſeriouſly conſider'd by a Sceptical 


Atheiſt, it will not be eaſy for him to aſſign any 
ther Cauſe beſides this Curſe for the ſame, nor 
remove the Difficulty which offers itſelf, that 
o many things, and among them the Fiſhes, do 


Wt anſwer the Expectation which we might juſt- 

entertain from their Structure; and which is 
ore, have not in ſo many Ages anſwer'd the 
— tho' every thing be compleatly diſpoſed 
kereto. 


Sſ 3 Stcr, 


the neceſſary Conſequence of the Quantity of their 


| 
| 
| 
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＋ 

Sect. XXXVIII. Creeping Creatures not ya (cd 
thoroughly knows. | 

SE 


Now how the Creeping Creatures, ſuch as 
Worms, Snails, Cc. do move from one place to 
another without Legs, and other external Inſtru- 
ments, has not (that I know of) been yet examin- 
ed into with ſo much Accuracy as to enable any 
one to ſay any thing ſatisfactory about it; he that 
deſires any account thereof, and how, according 
to the Opinion of the great Mathematicians, ſuch 
Motion may be pertorm'd, let him conſult Borel: 
in his Book about the Motion of Animals, Part Il. 
Prop. XIII. Mr. de la Hire, in his Treatiſe off 
Mechanicks, $. CXII. p. 358. ſeems to have cat- 
ried his Obſervations upon this Matter ſomewhat 
farther, affirming, that in great Worms, ſuch asf 
are found in the Sea, the Muſcles can be diſcover d 
ſcme of which encompaſs the Worms like ſo manyf 
Rings, others are extended lengthwiſe in the ſaic : 
Worms. Now if this latter ſort be ſo form'd 28} 
Mr. Borelli deſcribes them, the Serpentine Motion 
of Worms ſeems to be performed by thoſe Mulcles# 
ſince when the long Muſcles are contracted 
the Worms becomes ſhorter, and when the round 
ones, it is ſtretched out in length. But foraſmuch 
as the Structure itſelf of theſe Creatures does not 
ſeem to have been ſufficiently enquired into, we 
ſhall be filent about it, that we may (as muc 
as poſſible) avoid ſubſtituting Conjectures, tho 
of very learned Men, and propoſing them to any 
one, inſtead of the true Works of the Creator. Thi 
only would I ask of any one that does not own 
Gov, whether it can appear reaſonable to hi 
to ſuppoſe, that a Worm is made without Wil 
dom, when ſo many learned Gentlemen, — 
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uged to give an account thereof, muſt acknow- 
edge it to be a very difficult Queſtion. 3 


dcr. XXXIX. Inſetts, Silk-IWorms, Caterpil. 
lers, &c. | 


Now if we paſs on to the Examination of the 
ſurpriſing Structure of ſo many different Kinds of 
Shell-Fiſh, both great and ſmall, and yet farther 
of Caterpillers and Worms, and of the Aurelias 
roceeding from them, and of Flies, Graſhop- 
pers, Beetles and the like; of which at preſent the 
Cloſet of Perſons of Diſtinction (that delight them- 
ſelres in contemplating the ſurpriſing Works of 
the 5 do with laudable Charge and 
Pains abound; and wherewith a great many 
Books beſides are filled, without near compriſing 
u the kinds thereof; to produce many Inſtances 
thereof will not be neceſſary here, fince they are 
o be found in ſo great a number elſewhere. 

But to inſtance in two or three of 'em ; ask any 
Body, be it who it will, whether he can think, 
that it is by meer Chance, that a Silk-worm comes 
cut of an Egg furniſhed with all the Inſtruments 
lor Moving, Eating and Digeſting its Food as 
other Animals are: That afterwards Spinning 
telt up with the Silk that comes out of its 
own Bowels, it is turned into an Aurelia, from 
whence at laſt proceeds a Butterflie, which after 
(opulation with a Male of the like kind, lays 
teas again, which in the following Year become 
dk worms; this is known even to our Children 
that are wont to breed the ſame. | 

They that in Summer meet with ſo beautiful a 
bitterfly as is repreſented, Tab. XVII. Fig, 8. flyin 
with Wings, running with Legs, and furniſhed wit 
Ahe neceffary Parts for Nouriſhment and Ge- 
ration; when they 17 in the Obſervations of 


4 
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the accurate Mr. Goedart, that the ſaid Creature © Mi 
was a Caterpiller B before, and that it was firk Wl tail 
turned into the Aurelia C, and afterwards became M Vi 
a Butterfly; could they, ſeeing ſuch Metamorpho- Y the 
ſes, and change of Figures in ſo many kinds of Ml No 
Animals as are briefly named above, and of which I par 
the ſaid Author faithfully reckons up a great num- W doe 
ber; could they look upon em, I ſay, otherwiſe Ml Fe 
than as ſo many Wonders of a great and wiſe Wl gel! 
Creator? Or can they perſwade themſelves, that MW Ars 
all this is brought about by Cauſes diveſted of Un- ¶ lcd 
derſtanding and Knowledge? And the rather, for- ] 
aſmuch as the little Eggs of thoſe that we know ge: 
are faund by Experience not ſooner to diſcloſe WM co. 
their Young ones, than till the Herbs and Leaves 
that are to ſerve them for Nouriſhment, do ſpring} 
out of the Ground or Trees. Now if this be 
true, as ſeveral Naturaliſts pretend they have 
obſerv d, let an Atheiſt ſee whether he can calm-| 
ly perſiſt in that Opinion, that here is no room 
for an End and Dcſign of a great Preſerver. And} 
if the ſame has place here, and that there is un- 
doabtedly ſo great, ſo adoreably Wiſe and Power- 
ful Go p that governs all Things; woe be to them, r. 
yea, double woe to all that deny him. 1 


2 


Szcr. XL. The Confideration of ſmall Animas I 
mm general. | . 
e 


\ To return to the Matter again ; Since theſe la- Y te 
ſe&s together with Shell-Fiſh, have been conſider d 
with great Diligence by many learned Men, every 
one may find Matter of Aſtoniſhment in what has nb 
; 
| 


been tranſmited to the learned World concerning ben 
the ſame ; and I hope that this happy beginning, ng 
which Men of Note and judgment have made, [av 


may in proceſs of time be an inducement gym s 
a 9 nde, 


| | 
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Minds, to contemplate theſe ſmall Animals in cer- 
tain other Views, and to enquire farther into the 
Wiſdom and Art that do ſo manifeſtly appear in 
the Inſtruments which they uſe tor Motion, 
Nouriſhment, and all external Senſation ; by which 
particularly the Glory of their great Creator (which 
does not appear leſs in the Structure of a Fly, a 
Flea, or a Mite, than in the making of the big- 
zeſt Elephant) may be demonſtrated by yet ſtronger 
Arguments againſt thoſe that refuſe to acknow- 
edge the ſame. | | 
He that doubts hereof, let him conſult thoſe 
great Enquirers, who by the help of their Micro- 
Lopes have diſcover'd as it were a new World, 
1nd thouſands of otherwiſe inviſible Creatures; 
n the unconceivable ſmallneſs of which, not only 
the Deſires of a curious Eye will meet with intire 
vtisfaction ; but likewiſe the manifeſt Deſigns 
of the Creator and his Wiſdom and Goodneſs, 
(even with reſpe& to theſe Animalcula, that by 
raſon of their Smallneſs are almoſt inviſible) 


MY vil! ſhine forth as clear as the Sun. 


rc r. XLI. The Eyes of a Beetle, and Con- 
victions from thence. | 


Fo RASM c as whole Books have been writ 
on this Subject, I ſhall only give an inſtance in 


| : te ſurpriſing Structure of the Eyes of a Beetle, 


tie like of which we alſo find in Flies. The great 


Creator, in the Formation of this Inſe&, thought 


n bigger Creatures can be turned to all Sides ; 
hewing thereby that he does every thing accord- 
Ing to his good Pleaſure, and will be bound to no 
laws. Now it is certain, that theſe Beetles 
ad Flies, not being able to turn their Eyes, can 
ay ſee that Way towards which the opening of 

„ 3 d nei 


ft to make e thereof immoveable, which 
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their Eye is directed; but bectnſe the bountiful 
Preſerver of all things does likewiſe extend his 
Goodneſs even to theſe moſt contemptible Crea- 
tures, and that they may be aware both -of the 
Birds, and other Perſecutors that prey upon em, 
and uſe them for Food; and that they may | 
them not only before, but ſidewiſe, and like wi 
behind, in order to their Preſervation, he has been 
| pleaſed to cauſe their Eyes to ſtand out of their 
Heads, with a Protuberance or Convexity, and Wl th. 
beſtowed upon 'em ſuch a Figure in a manner as L 


we find in Glaſſes, which being ground with ma- & 
ny and different Faces, do multiply the Object 2s "9 
many times as there are Superficies upon the Glaſs: MW 
So that each of theſe little Planes or Superficies MI 
of the Eye do appear thro' a good Microſcope to Ml ® 
be an exact Hexangular Figure, as we may ſee in ng 
a Beetle's Eye (Tab. XVIII. Fg. 2.) ABCD, 
and in that of aFiy (Hg. 3.) GEF. They that of 
look upon it in this Table, muſt be pleaſed to be 
take notice, that it is repreſented here much great- let 
er than it really is, and ſo as it appaar'd through Op 


2 good Microſcope; whereas otherwiſe each off 
em are ſo ſmall, that the Obſerver, Mr. Leuwenboel, © * 
having counted thoſe that are in the middle Line 
of the Eye, juſtly concludes, that the number 
contained in the Superficies thereof does amount 


at leaſt to 8ooo. it 

From this Structure every one may infer, that den 
theſe Inſects by the means of ſo many different Can 
and convex Superficies, are able to ſee upwards the 
downwards, ſidewiſe, before and behind, as! kcie 
they had ſo many Eyes, with as much Eaſe, an Whi 
perhaps more, than any other Creature that ca ho”. 
turn one and the ſame Eye every way. J (42 

One that is well verſed in Dioptricks, and un I pe. 
derſtands the. Nature of Viſion, might perbap ed 


find this Defect in ſuch à Structure; that in — 
| by 
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theſe Laces mul} ſcc like others, it would nor 
be poſſible if che Supericies were flat (as in 
the poliſhed Glaſs or r to which they 
were compared) that the Rays paſſing thro them 
fom a Point, could be collected in a Point at the 
Bottom of the Eye, which, as we have ſhewn 
above, is required to a diſtinct Sight, and which 
is beſides, the reaſon why the 1 — of Fiſhes muſt 
be rounder than thoſe of other Creatures living in 
the Air. So that theſe Inſects, according to the 
Laws of Viſion, might indeed have a confuſed 
denſation of Objects without them, hut yet ſes 
nothing diſtinctly thereof, unleſs each of the ſaid 
little Superficies were in themſelves Convex, But 
can any one who juſtly objects this Difficulty, 
obſerve again upon farther Enquiry, without be- 
ng amazed at the Wiſdom of the great Creator, 
that each of theſe exceeding ſmall Superficies are 
of a Convex and Globular Figure,to the end, that 
they may ſerve for a diſtin& Sight to each of theſe 
little Animals, according to the exact Rules of 
Opticks, as thoſe that examine them more 
ucely and attentively will find. But foraſmuch 
3 the globular Figure cannot he compleatly ſhewn 
by the ſaid Microſcopes, let any one take the Eye 
a one of theſe little Creatures, and obſerve them 
ucely againſt the Light of a Candle, holding them 
tt a little Diſtance from the Glaſs, and he will 
then diſcover as many Images of the Flame of a 
Candle inverted, as there are Superficies in the 
te of a Fly, all incompaſſing the middle Super- 
icies upon which he looks as in a Right Line: 
nich burning Candles are ſo 7 delineated, 
tho' all exceeding ſmall, that as the Flame of the 


J Candle itſelf moves upwards, the Picture of it will 
pypear to do the ſame every time, but inverted ; 


ut after that manner, as one may ſee thro? a round 


diſhed Glaſs, the Picture of @ remote Candle 
| in- 
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inverted upon a white Paper; or otherwiſe looking ſill 
thro a Magnifying Tube of two Glaſſes ; as like- None 
wiſe by keeping ones Eye behind the Focus of 2 Ne. 
round Glaſs; in all which Caſes one ſees the Ob- Wd 
je& turned upſide do on. W aaa, | 
Now every Mathematician that is never ſo little Miur 
verſed in Opticks, knows that this cannot be done 
by a concave or flat Figure ; and that, in order 
to ſhew the exact Image of a luminous Obje& 
inverted (which is here beyond Expectation every 
way diſtinct) a convex or a more protuberant 
Figure 1s only required ; which cannot be doubted 
by any one that underſtands the Refractions of 
Light. | 
- I muſt confeſs, that for my own Part, I could 
not oftentimes ſee and obſerve without Emotion, 
a Providence operating with the wiſeſt Views 
even the very ſmalleſt Things, and appearing not! 


only ſo viſibly, but ſo adoreably too in theſe ſmall 
Animals. And fince ſuch a Figure would cre-Wſ'!: 
ate trouble enough to the moſt skillful Glaſs- e! 
Grinder, if he were to form a great and manageable WM 
Glaſs like it, how impoſſible would it be for any dem 
humane Art to extend itſelf ſo far as to commu ; Ken 
nicate ſuch a Shape, and all the Properties belong 
mg to Sight, to an almoſt inviſible Animalculum linc 
Now if theſe little Particles or Eyes were not dbl 
tranſparent, there would be no Sight; if each off [| 
em were not round, there would be a Sight but s 
confuſed ; if they were not diſpoſed in a conve lee 
Superficies, theſe Inſects would not be able to ſee irre 
round about 'em, becauſe of the Immobility oe 
their Eyes; if the Membranes thereof were nog ithei 
ſupplyed with Humours proper for them, anc klres 
ſuch as muſt be conveyed thither by unconceivabij | Ho 
little Veſſels, the Sight would be ruined by Dry _ 
neſs, as Experience teaches us when Eyes cony oy 
1 


tinue too long dry: Now all this is required, a 
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ng this is found in each of theſe Inſects, and every 
ane of theſe Circumſtances is wonderful : Can we 
2 len fee them all concurring in ſo ſmall a Compaſs, 
b. Ind cooly athrm; that it is all by Chance? 
Now every one that has ſeen the curious Stru- 
tle dure of the Eyes of theſe ſo ſmall Animals, in 
ne Mii: Obſervations of Mr. Leuwenhoek, or other 
ler Vaturaliſts, or made the Experiment himſelf, may 
-& MWinzgine, how overflowing the Wiſdom: of the 
ry Ml Great Creator thereof is, who has vouchſafed to 
int älplay ſo much Skill and Contrivance to render 
ted Happy ſo many thouſand Millions of ſuch con- 
of Wi:nptible Inſects (how: much more then a rational 
Mar) and to cauſe them to ſee diſtin&ly., 


uld 10 . 

on, Mörcr. XLII. Something concerning the beginning of 
wil ; Attion in Beaſts, © 

not 


aal M r Reader muſt not be ſurpriſed, that in this 
re- atemplation of Animals, I have ſaid nothing of 
i- te Principle of the Actions in Beaſts ; concern- 
ble ig which Philoſophers differ ſo much among 
any temſelves, ſome of whom look upon Beaſts to 

vo more then Clock-work, without either Senſe 
W Underſtanding ; but others think that another. 

hnciple of their Actions muſt be allowed to 
nable Beaſts to Act as we ſee em. 

The chief Reaſons that have induced me to 
as over this Matter in ſilence are, that both 
eſe Parties agree in owning a G oD, how much 
berer they differ in other Sentiments; wherefore, 
ace we only write here for the Conviction of 
itheiſts, we thought it unneceſſary to engage our- 
lies in this Subject. | 

However, to ſay one Word about it to unhappy 
hfdels, how much ſoever we ſee pertorm'd by 
kiſs, that may appear ſurpriſing to us, and how 


uch ſoever they may ſeem to mimick the E 
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of Men; tlris is certain, that ve obuld never yer 
diſcover any thing in them that was like any Sign 
or Character of the Knowledge of a Go p, or of 
his Service. Let then an Atheiſt learn from hence, 
that far from deſerving the Title of a Strong Mind 
upon account of his deplorable 'Philoſophy, the 
only Reward that he is like to receive for the 
Paitis he takes therein (I ſuy it with Compaſſion 
for his Blindneſs, and without Deſign of the leat WM — 
ſarcaſtical Reflection) is, that it ſerves to diſtin- 
guiſh him from a rational Creature, and in this 
Caſe finks him down into the Condition of a Beaſt 
and yet without giving him this comfortable 
Aſſurance, that he is to expect nothing elſe \aft 
his Death, but to be reduced to the State and 
Condition of Irrational Beings. And I leave hin 
to judge for himſelf, (ſince there appears i 
Men the Knowledge of a G o Þ, but by no means 
in Beaſts) whether the Opinion of Chriſtians arc 
ſo abſurd, when they maintain, that Death doe: 
entirely annihilate Beaſts, but that the Sonts on 
en do ftill remain; forafmach às the Rnow 
tedge of an eternal Go p does exerr itſelf ſo muc 
more adoreably in a Being that is framed for Erer$ 
nity, and ſo adapted to glorifie thar Gov toy 
Ever. | 


co 
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CONTEMPLATION XXII. 
Of PLant's. 


— r 8 a 4.4. 


Szcr. I. Tranſition to PLAN Ts in general. 


TOW for the farther Confirmation of what 
we aim at in all theſe things, let us paſs 
n to the Plants, and thoꝰ a great many of them be 
ſilanknown, yet, what the Experiments of En- 
qicers have diſcover d thereof of late Years, is 
afcient to prove, that a wonderful Power and 
dom does appear in adapting them all to theis 
rheRtive Uſes. No TN 

Now if we ſhould take notice of nothing 
more, than what is already ſufficiently known 
bon to the Learned and Unlearned, namely, that 
we ſee a little Seed firſt taking Root downwards 
nthe Earth, and then ſhooting up a Trunk or 
body in'the Air, and in fome producing Branches, 
nd in others Leaves, Flowers, and Fruit, in which 
vin there is Seed, by this means multiplying the 
Pant, which when Dead, revives again in the Poſte- 
ty of the ſame Species; let every one conſider with 
limſelf, whether he could expect ſuch a conſtant 
Circulation and Series of Plants in Seeds, and 
in of Seeds in Plants, that has laſted ſo many 
ges without any Variation; and all the Inſtru- 
tents neceſſary thereto, from mete Chance, and 
Konfuſed concourſe of Atoms. 


Scr. 


,. 
1 + of | 


Ser. II. Without Earth and Water na Plan 
% ſpring from their Seed. 
Laer an Infidel or Sceptick examine farther the 

Earth and the Rain-Water {of which when 

treated about Water itſelf, we ſhewed that% 

Plants do moſtly conſiſt) after as many differen 

Ways as he can poſſibly; and then let him fee 

whether he can with any reaſon prove ſrt 

thence how it comes to paſs, that when we ſon 

the Seed of a fine and ſweet ſmelling Flowet, 00 

of nouriſhing Corn, and another of a © poiſonaws 

Plant in the ſame ſort of Earth, each of em willpto 

duce a Plant according to its own Nature, diftexing 

ſo much in Figure, in Strength, and other Propexties 
and let him ſay, whether it does appear to him witl 
any kind of probability, that all this is done withou 

Wiſdom; and the rather, foraſmuch as Earth ant 

Water being excepted, Experience has ſhewm it 

ſo many Caſes, as the Learned Malpighi obſerves 

de Sem, Veget. p. 12. that neither Urine nor Lye, ac 

Spirit of Copperas, nor Chalk, nor Salt-petre, 4 

in too great abundance, nor Antimony, not Hurt 

. Hartſhorn, nor many other things when 'mingle 

with Water, and the Seed ſoaked in ſuch Wate 

or when water d with the ſame after they {pr 
up, can produce any encreaſe or growth . thered 

Nor according to the Obſervations of the. {a 

Author, can Seeds produce their uſual Plants 1 

ſimple. Water only; they that would be fuller” i 

formed of this Matter, may conſult that accutat 

Writer in the Place above quote. 
Now when ſo Underſtanding and Learned i 

Enquirer has made ſo many Experiments abo 

Plants in vain ; and conſequently, fince tis n 

ſo eaſy for any one to diſcover wherein conſiſt tho 

Properties that are requiſite for producing Plan 

out of their Seeds, and yet we ſee, that they 4 


O 
— 
6 


Plants do moſtiy config) 
Ways as he can  podibly ; and 
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ſo eaſy for any one t6 diſcover wherein c ic 
Properties that are requiſite for producing! 
out of their Seeds, and yet we ſee, that they 
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in a manner found alone in Matters ſo contem- 
ptible'to the Vulgar, and trampled under foot as 
Water and Earth; let any one that does ſtill 
doubt of the gracious Direction of the great Pre- 
ſerver - of the World, ask - himſelf, whether he 
could beſtow. upon a ſimple Seed, or upon Water 
and Earth, a Figure or Form, by which the whole 
World may be preſerv'd from Death: And in 
caſe he can't (as hitherto no Body ever had ſuch 
a Faculty) whether he has not juſt cauſe, from 
all theſe things, to acknawledge a Wiſdom far 
Superior to his own, and to that of all Mankind ; 
and at the ſame time too, a Goodneſs and Bounti- 
fulneſs that has beſtowed upon all Creatures their 
Food and Support. 


Sgr. III. Every Seed has its Seed-Plant. 


Now they that would ſee how far the Know- 
ledge of Men has attained, in reſpect to the Parts 
of which Plants conũſt, and the Uſe thereof in 
their Encreaſe and farther Oeconomy, may conſult 
thereupon the Learned Writings of Grew, Malphigi, 
and in ſome Caſes of Leuuenhoeł alſo, and others; 
and one would think that towards the Conviction 
of an Atheiſt, there would be nothing more required 
than to refer him to the Obſervations of thoſe Per- 
ſons : At leaſt, that which can't occur to him with- 
out great Aſtoniſhment is, that he will find in the 
Accounts they have given about Seeds, that ha- 
ving enquired into a vaſt Number thereof, they 
have diſcover d and ſeen in every ſingle Seed an 
Involved Stamen of the future Plant, which by 
— is named Planta Seminalis, or the Seed- 

ant. 


Vo I. II. Tt Ster. 


} 
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| der. IV. The Seed-Rovs and Pluma in a Bu.) 
| To fay ſomething thereof, which every: ene 
may eaſily try; take. ſome great dry Beans, and) 


| ſteep em 24 Hours in Water, than take them out 
and lay em in a place that is dry but not cold, 
| 


ſo long till, as the Gardeners term it, they begin 

to ſhoot out; ſtrip: the Skin off of one of em, and 
you will find the Body of the Bean conſiſt ob two 
Parts, lying with their Planes againſt each other, 
and having à little white Stalk or Sprig by which 
| they are joined together; for Inftance Tab. XVII. 
| 


Ng. 4. aa a, and aaa are the two Parts of the 
ſlit Bean; dc is the white Root - Sprig faſten d to 
both the ſides, and which afterwards in the Earth 
becomes the Root of the Plant. Now let an unhap- 
py Sceptick ſay, ſince this Root do, muſt firſt 
| grow and ſpring out before it can be nourifhed*by 
1 the Earth and be turned to a Root for the whole 
| Plant, whether he can imagine that it comes to 
| paſs without any propoſed Deſign, that in the 
| Body of the Bean, and in both the Parts thereof, 
| there is another Root placed, repreſented here by 
bbbb; which is carried on to the white little 
Point c, on each fide with a Branch d d, and there» 
| by furniſhes this little Root-Sprig de, de, with 
| nutricious Fuices, in order to communicate there- 
to the beginning of its Encreaſe, and the Power ch 
| of becommg a Root before it be able to draw ay 
| Nourifhment out of the Earth. (479 3 
From this little ſprouting Root de, there 


to the other fide another little Body e, which being 
the Trunk or Stalk in Miniature does conſiſt of 2 
very little Stalk and Leaves, upon which account it 
is called by Dr. Grew, the little Pluma or Feather ; 
and the ſaid Sprout of the Root dc, and this little 
Eo, OO POET | SM mW Feather 


— MU — . — 


The Religious Philoſopher: 689 


Feather e, do make together the Stamen of the 
following Plant. he ©. OP 


Szcr. V. Each Plant has two Roots. | 


So that almoſt every Plant (as Experience 
reaches. us, that the ſame thing happens in al- 
moſt all the known Seeds after the ſame man- 
ner) is thus furniſh'd with two Raots ; the firſt 
of which is that deſcrib'd here by bb and 55, 
and which ſpreads itſelf thro' the Body of the 
Seed, being therefore call'd the Seed-roor feeding 
the little Root-Sprout dc, and the Pluma e, ſo 
long till the firſt of thoſe is big enough to draw 
Nouriſhment to itſelf out of the Earth, and then 
it becomes the ſecond and laſt Root, cauſing the 
Pluma, now become a larger Trunk, to grow up 
to a compleat Plant. From whence it is farther 
apparent, that the Matter of the Sced itſelf, or 
of the Bean by which the firſt Seed-Root bb bb, 
is extended, performs almoſt the ſame therein (by 
making the Root-Sprout de, put forth at firſt) as 
the Earth does afterwards when it becomes 2 
larger Earth-Root ; that is, does feed and increaſe 
the whole Plant. KY beds 

This Seed-Root bb, bb, appears more plainly 
in large Beans, and in the Seeds of Lupins, .than 
in many others, according to the Obſervation of 
the ſaid Dr. Grew, And in caſe one cuts a freſh 
cropt Bean into thin Slices croſswiſe, one may 
ſee in every ſuch Slice the courſe of the little Seed 
Roots (repreſented here by little Points or Dots) 
quite to the end ; (ſee Tab. X VIII. Fig. 5.) where 
b b ſhew the Dots through which the Seed Root 
is cut acroſs ; and if you ſhould cut off thin Skins 
lengthwiſe from the ſaid Bean, you may ſee the 
little Branches of the ſaid Root that were juſt 
before cut acroſs. Tab. XVIII. Fig. 6. ſhews the 

Tr 2 {aid 


} * 
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ſaid white Lupin, as it appeared to Dr. Grew, of 


which c is the Pluma, b the Root, dd the Pith, 
and aa the Branches of the Seed-Root. Fig. 7. is 


the Seed of a Gourd, where the faid Gentle- 


man ſays, that one need only ſplit it in two in 
order to ſee within it the ſaid Seed-Roots clearly 
and accurately in all their Branches. In other 
Seeds, where theſe Roots are not quite ſo vilible, 
either becauſe they are of the ſame Colour with 
the reſt of the Body, or for other Reaſons, yet the 
Root-Sprout, or the Feathers, may be always 
ſeen plain enough. [ Vide Grew, Cap. I. of his 
Anatomy of Plants.) 5 be 


in the Bean for the 


Seer. VI. The Cavity 
| Pluma. 


O t might here add other Particulars; As for 
Initance, that in Fig. 4. the little Pluma e, is the 

Origin of the future 1 

itſelf in miniature; for which reaſon thoſe that 


know how very neceſſary it is to the Exiſtence f 
the Plant, and who likewiſe obſerve the Tendet- 
neſs thereof, muſt they not be convinced, that it 
was with ſome View and Deſign, that in each 


Part of the Bean, there was form'd a ſmall Cavi- 
ty to place the ſaid Pluma, and to preſerve 


it from all Inconveniencies, in ſuch a manner, | 
that the Beans may be handled, thrown together | 
in Heaps, and toſſed into Sacks, without the leaſt | 


prejudice to the ſaid tender Trunk? 


% „ 
2 


Set. 


* 
1 
£ 


rank, or rather the Trunk 


— N 1 | AM. 4 — ca— - 


"8: RY EE BY BD-..2G 


" WW” oY” 


a> 


2 


The Religious Philoſopher, 691 


Szcr. VII. The Hole in the Skin of the Root-Sprout. 


BRSsIDEs all this, we ſee in the great Seeds, 
ſuch as Beans, even with the naked Eye (and 
in thoſe that are ſmaller, with the Microſcope) 
that the external Coat or ſurrounding Membrane 
is always pierced or bored through with a very 
little Hole, directly oppoſite to the Point of the 
Root - Sprout e; to the end, that when the Seed 
is ſown, and begins to ſhoot forth, this Root- 
Sprout may not be hinder'd by the Thickneſs of 
the cloſed Bark or Skin, from growing out and 
ſpreading itſelf in the Earth ; in order, as we have 
{aid before, to ſerve afterwards for an Earth-Root 
to tne Plant. Inſomuch, that even Nuts; and 
hard Peach-ſtones, have the like Orifice or Hole 
to make room for the putting forth of the ſaid 
Root - Sprout. 


Sect. VIII. The Nutricious Juice or Sap changes 
its way in the Seed. 


THros 5 that deſire to be informed of other 
Particulars, in which the Wiſdom of the Creator 
does appear, may conſult the aforeſaid laucable 
Authors, concerning the Structure of the Seed it- 
ſelf, and learn thereby to acknowledge a higher 
Dire&ion of Him that has adapted the Inſtru- 
ments of the Seed thereto ; among which there 1s 
one that cannot be contemplated without Wonder, 
namely, that the Nutricious Juice, which pro- 
ceeding firſt from the Matter of the Body of the 
Seed a a4 a, Fig. 4. through the Seed-root 6 d, 
cauſes the Root-ſprout dc, to fix itſelf below in 
the Ground; after which it changes its Courſe 
as ſoon as ever this Root becomes ſtrong enough 
to draw its Nouriſhment - from the Earth; and 

Tt then 


— 
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then on the contrary, taking its way upwards, it 
cauſes the Pluma e to ſhoot forth in order to be- 


come a Trunk. 


Sr. IX. The Seed. leaves, and their Uſe. . 


Ir is remarkable, beſides all this, that in moſt 
Seeds, when the Root is big enough to feed the 
Plant, theſe ' Seed-Particles aa, aa, are carried 
upwards with the Trunk out of the Earth, after 
which they compoſe the Sed lenves, ſo called, be- 
cauſe thefe firſt Leaves, in almoſt all Plants, have 
a different Figure from the ſubſequent Leaves of 
the ſaid Plants. This is very viſible in ſome Seeds, 
as for Inſtance, in Cucumbers, in which the Seed 
itſelf, with its white Colour, does firſt appear 
above Ground; and afterwards by little and 
little, becomes viſibly yellow, and then is turned 
into green Seed leaves; the ſame are as many 
in Number, as the Parts of which each See 
conſiſts. 6 1, Þ9 

We do not here diſpute, whether the uſe of 


theſe Leaves is to communicate a more proper 


Food to the Pluma, or tender Trunk of the Plant, 
than the Root is capable to do at that time from 
the Earth, and to moiſten the ſaid Trunk with 
the Dew and Water of Rain, which they receive 
by conveying it along their little Stalks, and fo 
hinder it from being too ſuddenly dried up by 
the warm Air ; or, whether theſe Seed-leaves help 


to defend the tender Plant from other Tnconvemien- | 


cies, after the ſame manner as we ſee where in thoſe 


Grains that have no Seed-leaves, the Pluma en- 
compaſs'd with a Membrane like a Sheath, 'pro- | 
bably for the ſame purpoſe; and of which alſo, we | 


may obferve two little Membranes in the great 


Bean, that have likewiſe no Seed=Bladders. At 
leaſt Dr, Grew obſerves, that in Seeds, the Parts | 


of 
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of which ſpringing out of the Earth, are turned 
into Seed-leaves, none of theſe Membranotis 
Sheaths are to be found. We ſhall not determine 
any — particularly in all theſe Matters; but 
that theſe Seed - leaues are abſolutely neceflary in 
preſerving and nouriſhing of the Trunk, and ſar 
the encreaſe of the Plant, is plain enoughſfrom the 
Experiments that the learned Malphigi has made 
concerning them, from whence he finally draws 
this Concluſion 3 The felt, and Uſes, of theſe Seed- 
leaves are ſo neceſſary, that if they be pulled* off and 
2 from the _— it youu grow; and if 'it 
ſhould. any ways increaſe, it won't be campleat, but re- 
main always defeftive. ¶ See his Treatiſe de Sm. 
Veget. p. 16. of the London Edition.] Every one 
may'likewiſe make the ſame 'Mbſervation. 


Scr. X. Concerning the Expanſion of the Seed 'Plant, 
with an Experiment of Mr. Dodart abereupon. 


Tuna r that will be pleaſed to conſider what 
we have ſaid before relating to Beans, and parti- 
cularly, concerni 
or otherwiſe the Seed - Plant, before it ſnoots out 
in the Earth; and they that will farther take the 
Pains to read what thoſe Principal Enquirers into 
Nature of later Ages, ſuch as Malpighi; Greu and 
Leuwenboek, have writ about it; or rather thoſe, 
who after their Examꝑle, have conſidet d it all 
with:a good Microſcope, will know, that not 
only in all Beans, but alſo in all other Seeds - 
have been yet examined, there is ſuch à little 
Seed: Plant to be found, in which all the Parts of 


the Plant that are to proceed from it, ate involved 
or rolled up as it were like a Cle of Thread ; 


which being afterwards filled and expanded by 
Nutrieious Iuices becomes an entire and :comploat 


Plant, whether it be a Tree, a Shrub, or à Flower 


Tt 4 10 


the little Pluma, with its Root, 
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Jo give ſome farther light into the Structure of Ill is f. 
ſuch a rolled up Seed-Planr, and upon the Account N of \ 


of the Wonderfulneſs thereof, I have transferr'd 
one of em from the Memoirs of the French Acadeny 
for the Year 1700. p. 187, and 188. | See Tul. 
XVIII. Fig. 8.] . nr 

In the ſaid Memoirs Mr. Dodart ſays, that above 
20 Years ago, he had communicated to the Aca- 
demy ſuch a Seed-Plant, as it appeared in the 
above-mentioned Figure, when it was ſcarce 
come out of the Earth, and had only the Big- 
neſs of a great Pin a Line or 12th Part of an 
Inch under its Point. He adds, that having 
viewed this little Ear of Corn with a convex 
Glaſs, the Focus of which was half an Inch, 
they could . diſcover all the Seeds in it, and 
the Stalk or Trunk itſelf among thoſe little Seeds, 
of the heighth of a Line and a half; they could 
likewiſe diſtinguiſh therein the Knots of the Straw; | 
but all had a very different Proportion from what 
we ſee in a full grown Wheaten Plant. The 
Leaves, which do ſcarce otherwiſe make the 
ſixth Part of the heighth of the Plant when com- 

eat, were now above 18 times longer than it; 
the little Ear made about a third Part of the en- 
tire heighth, whereas, when the Plant is perfect, 
it hardly comes up to the 48th Part; the little Bo- 
dy of it was about 3 times as long as thick, tho' 
when full grown, the ' heighth is incomparably I 
much greater, with reſpe& to the Thickneſs ; the. 
little Tubes that compoſe the Straw or Stalk with 
their different Knots, appear to be thruſt within 
each dther, like the Pieces or Parts of a Teleſcope 


when a Man puts it into his Pocket. The Seeds im 
vere round, like perfect little Pearls, and half de 
tranſparent : To form a more compleat Notion n 
of them, you muſt ſuppoſe in the ſaid Eg. 8. that b 

| 


A is a part of the Root from which this little Plant 
3 3 — 4 . .» is 
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is ſeparated ; B CDE is the Tube of the Straw; 
of which Bis the firſt Part, between two Knots, 
C the ſecond, -D the third, E the fourth. Each 
of theſe Tubes; of which the whole Straw was com- 
poſed, bore a Leaf, which is ſtrippꝰ'd off, to 
end, that the Ear that would have been hid 
thoſe Leaves, might more ' plainly appear. | F'is 
the laſt Leaf, which leaves the Ear ſufficiently 
naked.- - Finally, G is the little Ear, having. at- 
ready attained its — rene in the middle 
of the little Sprout. 

No can any one obſerve this whole Carts 
ture of the. future Plant, in ſo ſmall a Body, with- 
out amazement”; and pretend to aſcribe the ſame 
to Chance or Ignorant Cauſes? 


The Gentlemen of the French Academy, hank 


made uſe of ſome Microſcopes that maguified the 
Object much more than the above-mention'd, 
have obſerv'd in much ſmaller Seed-Plants thin 
the aforeſaid Ear of Corn, how the Parts of the 


| furure Plant were adjuſted together, which in 


ſhooting forth extricated themſelves from each 
other, 


SEC r. XI. Whether the gel, Plans contain alt & 


following ones. 


SEVER AI famous Men have gone ſo far in this 


Matter, that by ſeeing in each Seed its future 


Plant, ſome of em have maintained, and others, 


p to uſe a ſofter Word, have conjectured [ See Mr. 
= Dodart's Memoire in the Tranſactions of the 
JJ French Academy, 1701. P. 315.] that it was not 


improbable, that this Seed contained in its little 


Leed-Plant another Seed with another Seed- Plant, 
aud ſo continually forwards; from whence then 


this Conſequence muſt be deduced, that every 
bed, how ſmall ſoever it is, goes aQually __ 
t e 
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the Seed- Plants, and their following Seeds, of as 


many Trees, for Inſtance, as might be produced 
from this one Seed to the end of the Warld ; and - 
conſequently, that all Kinds of Plants Whateyer, 
of the ſame Sort that were to be produoed in all 
the following Ages, were alteady actually formed 
in the firſt Seed that was created; by which they 
underſtand, that tho the Imagination of Men can- 
not poſſibly repreſent to itſelf ſuch an unconceivable 
Smallneſs and Number, yet the Incomprehen- 
ſibleneſs of the Works of an inſinite Creatot, may 
be thereby ſet in a clearer Light, to the reptoach 
of them that deny him; ne, (as Mr. Dodart ſays 
in the aforemention d place, and which is alſo the 
plain Truth) thoſe thut are nocuſtomed to exerciſe them 
ſexes in Naturul and Mathematical Sciences, know, that 
they can ſeldom go far without meeting ſomething infiaite 
yuſt-as if the Author ef Nature and of all Trathi, be 
been pleaſed to fix the Seal of his chief Property upon 
.things. E | 
Y leave theſe Opinions, which do not feet 
ſtrange to ſeveral 'Great Men, to their ow 
Weight: But foraſmuch as the ſaid Mr Dodart i 
Pleaſed to beſtow upon them the Title of Co 
jectures, as they really ate; and fince we enden 
vour as much as is poſſible to abſtain from a 
Uncertainties, tho* never ſo probable, becauſ 
there are Experimental Truths in abundance 
which prove a Gop, and -a Divinity of hif 
Word, we ſhall not lay any farther ſtreſs upoſ 
this Hypotheſis. b | 8 


29 
5 
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War we have now ſaid about Seeds, ſeems 
to be abundantly ſufficient to bring any one that 
has hitherto denied .a Divine and Omnipreſent 
Power, by which the Operations of all things are 
directed, to more teaſonable Thoughts: But te - 
new how this Providence proceeds in all things, 
we ſhould add ſomething concerning the Roots 
within the Earth, and the Bodies or Trunks! of 
Plants as they grow out of it. Now, how the 
Nutricious Jaices are drawn ot inſtnuated into 
the firſt ftom the Earth, and how by riſing or 
circulating therein, they cauſe the Trunk to grow 
out of the ſame, we ſhall not here relate; rat. 
much às that which has been {aid of it, is not founded 
upon ſufficient Certainty, and all the Experiments 
that have occur d to me in order to prove the 
ame, are ſtill but too defective. They that de- 
fire to ſee any farther Account thereof, may con- 
llt the learned Opinions of Grew, Malpighi, and 
others; and they that will only take the Pains to 
follow the Methods of thoſe and other Enquirers, 
ad view the things with their-own Eyes thto' u 
Microſcope, when they - ſee a Tree or a Plant 
Tow, and after that, conſider the Structure of 
the Roots and Trunks, will never be -able to 
rerſwade themſelves, that theſe Bodies have ac- 


A quired their Form by meer Chance. 


Secr. 
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Szcr. XIII. The Striifture f the Root and i 4 
4 Parts. W * 

NorwirksTANDIN G the many different Con — 
junctions and Diſpoſitions that theſe Parts whic + 


compoſe the Root have among themſelves, yet i 
almoſt all thoſe that have been examined, we finc 
the following Analogy' and Agreements, accorc 
ing. as Dr. Grew has deſctibed them ; namely : 


1. The external Part of the Root is a Membra 
nous Matter or Bark, conſiſting partly of a grea 
Number of little Bladders like a Spunge, or ra 
ther like thoſe Bladders which we fee lying upo 
one another when we b'ow with a Pipe in Soap 


Water; and partly of a Ligneous Matter or Fi SE 
bres, that are ſo many little Tubes. The firlf 
Kind are viſible through a Microſcope ; and thi 7 
laſt are ſeen in ſome Roots, ſuch as Scorfonera, anc | 
others from the Experiments quoted by the ſaid * 
Dr. Grew, in the 2d Chapter of his Compar. A 5 
tom. Radic. (EST Nie 3 7 
II. The ſecond Part, which compoſes the Root [ 
and lies under the outmolt Skin of all, is the Bark BY .- 
(Liber.) and this likewiſe conſiſts of two Kind r X 
of Bodies, the firſt of which is alſo a Collectiot | th 
of roundiſh Bladders, which, being dryed, ſhrill  - 
in like a Spunge, but when ſtcep'd'in Water, ſwel 2 A | 
out again. Among theſe little Bladders there a 0 : 
mingied ſeveral Veſſels that convey the Sap, of * 
which ſome contain in themſelves a watry 1 1 
mour, ſome a milky, and others of other Kinds & 
and they repreſent very different Forms, as the 01 
are diſpoſed among each other. | = 
III. The third Body that we meet with in thi q ; 
Bark, in the Roots, does likewiſe conſiſt part! 0 


1 | ; , it 
of the ſame Bladders, that are intęrwopen thoſ te 
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thoſe of the Bark and thoſe of the Skin ; and partly 
of Tubes or Veſſels that compoſe the Woody 
Part of the Root, and ſome of em contain Sap, 
nd others only mere Air. Theſe are likewiſc 
iſpoſed after various Manners, in different Roots. 

IV. The inmoſt Part of the Root is the Mar- 
my or Pith, which is found in ſome, but not in 
athers. This likewiſe conſiſts of little Bladders, 
nd of the ſame kind of Body as we have deſcrib- 
ed before in the Bark, and in the Woody Part of 
he Root: Tis often only a Veſſical Matter, 
ind ſometimes tis mingled with Woody Fibres, 
i with the little Tubes that convey the Sap and 


sec. XIV. Theſe Diſpoſitions repreſented in the 
Pepper-Root. © ell n 


4 


Tus Diſpoſitions of theſe Parts do ſufficient 


appear in many Roots to the naked Eye, if 


od Microſcope, and we find em very accurate 
W |; delineated both ways, by the ſaid Dr. Grew. 


they be cut acroſs; but much plainer thro” 2 


I ſhall produce one here (Tab. XIX. Eg. 1.) in 


wich, thro' a Microſcope, part of a little Slice 
(the Pepper-Root appears, after the following 
WT nanner : The outmoſt little Bladders A A, re- 
reſent the Skin and its external Membrane; 


from thence to BB is the Bark, in which the Veſ- 
{ls that carry the Sap may be ſeen between B and 


. repreſenting inwardly a broader, and outward- 
WJ! 2 narrower and more acute Compoſition : Be- 


tween B and G we may obſerve ſeveral Kinds of 


JM Orifices of the Air-Tubes ; and between 'G and 


E, another little circle of other Veſſels that carry 


| Kp, in which from E to K is the Pith; the 


little Bladders in the Skin, in the Bark between 


tic Sap-Tubes thereof, and between the Air _ 
els 


} 
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fels ton, and laſtly, in the Pich, are all of em, 
carding to their different Sizes, viſible enough. 


Sen XV. The Sruffure of the Trupk in ay 
1 N Aſb-Tree, 5 


Tu Trunks of Trees and Plants do conſiſt of 

much the ſame Parts as the Roots, namely, of veſ- 

ſical Globuies, and various Tubes for conveying 

Sap and Air. Thus it has been obſerved by Mal 

pighi and Grew ; but however in a different Diſpoſ- 

tion and Proportion in reſpe& to each other, than 

in the Roots, and in ſeveral Plants with a very 

i great Diverſity, as to Size, Number, Place, &. 

as may be ſeen in the ſaid Grew's Comparative Ana- 

tomy of the Trunks, in many Inſtances, but not 
without Aſtoniſhment. 1 

One Example we have produced from him here 


in Tab. XIX. Ig. in an I, -Tier, the fourth Pare of , 
the Trunk whereof is repreſented as cut acroſs: Ph; 
ABC Dis the Bark; of which A B is the qutmoſt 7 
Skin, and A HB the Sap or ligneous Tubes 
ranged by one another in circular Diſpoſition e 
next to the extreameſt Skin; II is the veſſica 0 
Matter of the Bark, which below at D and C, ha ** 
another kind of Sap-Veſſels, diſpoſed in an arched a 
or curved Order: DC FE is the Wood; DQLKAY ©: 
KL MN,and MN F E, are the fourth part ot three N 
circular Superficies, each compoſing a great Tube 5 
3 from Top to Bottom, in ſuch manner, that one of 
em grows every Year. about the Tree; the real 0 
Wood is 888; between Sand T ate the round * 
Orifices of the Air - Veſſels, which are diſperlea 7 
thro* the whole Wood, being larger in the in - © 
moſt Part of the Circles KL, MN, EF, and 05 
leſſer in the outmoſt; EF G is the Pith; ee the fe 


Bladders thereof; and Oo Qo are the Inſertion 
| wh 
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in which the Veſſical Textures of the Pith and 
bet have a Commpnication with each other. 
Hitherto theſe ahovemention d Naturaliſts have 

oaly diſcover d a veſſical Structure, and aſcendin 
Lap and Air Tubes; but Leutuenbuk has likewiſe 
diſcover d Veſſels therein that run horizontally ; 
old whereas the Figures. ob Malpighi and: Grew do 
veſ- repreſent in general the Trunk and Root, and the 
ing farts and Veſtels of which, according to their 
a kemarks,. the ſame are compoſed; we may yet 
of- frcher underſtand the Kinds of thoſe Veſſels as 
han they have been obſerved with great Accuracy by 
ery 1k ſaid Lexwenboek, and drawn by him from the 
Cc. Lite. is | 


nstc r. XVI. The Trunks grow- apwards and the 


No v if ever there-occur'din Nature a ſurpriſing 
Phznomenon capable of obliging the moſt obdu- 
rate Atheiſt to acknowledge, that in the growth 
of Plants, a wonderful-Wiſdom, Power and Good- 
neſs, has had its own Ends in view, .and has car- 
tied em on even contrary to the Imagination and 
Opinion of Men, tis certain the ſame is here diſ- 
payed moſt evidently, and after ſuch a manner 
; has hitherto been inſcrutable even to the great- 
lt Philoſophers: The Wonder which we are 
uſhering in with ſo much Pomp, and upon which 
ſuch famous Naturaliſts as the Gentlemen of the 
Mal Academy of France, do likewiſe beſtow the 
name of Wonder, in their Hiftories for the Tears 1700, 
and 1792, 1s that Law to which we ſee ſo many 
Trees and Plants inceſſantly ſubſervient: Accord- 
ing to which the Roots of all Seeds are for ever 
found to grow downwards, and the Trunks there- 
of to grow upwards. EE he 


Szcer. 


\ 
\ 
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Sz cr. XVII, XVIII, XIX. Three Expirinich 
wy made upon Beans, Acoynt, and other Trees. 
To give an Idea of what we have juſt now faid 
very briefly ;' it is known, that in all Seeds there 
is not only a little beginning of a fature Plant 
and Root, as may appear from the Beans, O.; 
but we like wiſe find, that the Pluma and Noot 
Sprout of which we have treated above, have 3 
determinate Place in all Seeds, out of which they 
ſhoot at firſt according to a determinate Courſe; 
but when they proceed, we. always ſee that the 
Trunk aſcends and the Root deſcends into the 
Earth. They that deſire to make a Tryal of it, 
may imitate that of Mr. Dodart, a Member of the 
French Academy, with very little Pains and Trouble; 
I my (elf have done it with ſeveral Beans, and to 
my great ſurprize found it not to fail in any: Tis: 
thus, if you ſplit a Bean (Tab. XVIII. Fig. 9.) 
and ſeparate two Lobes or Pieces of which it is 
compoſed, from each other, having firſt ſteep di 
the ſaid Bean 24 Hours in Water, and then dryeal 
it as long after, till it begins to ſhoot out as at 2% 
which will be the Root, you will ſee at 1 the 
Pluma, which is to be the Trunk lying in a hollo 
Place on one fide; and in the other at 3 another 
little Cavity, in which the Pluma is likewiſe pre 
ſerved: If then you take another of theſe Sprouting 
Beans, and Plant it as at A, ſo that the Root i 
extends itſelf downwards, it won't ſeem ſtrange 
to any one that the Root-Stalk 2 (vide B) ſhoot 
downwards, and the little Trunk x upwards, for 
aſmuch as the Situation of both of em do natuſ 
rally tend thereto. But it will be very ſurpriſing il 
when one takes the Bean C, and lays it upon it;; 
ſide flat in the Earth, that the Root 2, and the 


Trunk 1, do not grow horizontally, which a. * 
ave 


* urſe, as the Bean ſeemed to determine 
it; inſtead of which we diſcover, that both the 
Root 2, and the Trunk 1, make aBow or-a crook- 
ed Line, in order to proceed downwards and 
wwards : But to come to the utmoſt ; can a Man 
ke without Aſtoniſhment, that when he plants 
the Bean invertedly, that is to ſay, with the Root 
wwards and the Trunk downwards, yet the 


nd in like manner the Root 2 making a. Semi- 
rſe ;Mticcle about the Trunk or Plume, takes its Courſe 
the {Miownwards. Now that theſe Figures may not ap- 
the ear ſomewhat improper, it is to be obſerved, that 
it, e little Trunks 1, f, 1, at B, C, D, ate drawn 


there before they were ſo old that they could pro- 
dle; erly make their Appearance in the Air. See the 


to mort of the French Academy 1700. p. 18. Now 
Tig t this does not only happen in Beans, is ſhewn 
„the ſaid Mr. Dodart, in the Hiſtory of the French 
t i lademy, 1702. p. 62. That Gentleman found in 
e Month of December, ſome Acorns lying in a 
vp upon a moiſt Place where the Ground was 
t 2 im and compact, as in a beaten Path: Many of 
che 


0 / 


Wane all of em out of the Point or Top of each 


re born, having the length of from 4 to 18 Lines, or 


Wi was, that every one of theſe Roots bent them- 


es the ſhorteſt way towards the Earth, as if 
ey all ſought for it. This was therefore the 
Fre ſtrange, becauſe he did not obſerve any of 


e Acorns, whoſe Points tended downwards, ſo 
>" that *f they had grown ſtreight out they could 
ee reach'd the Earth, but on the contrary, he 
aud one Acorn among em, the Point of which 
fv upwards, and in that he ſaw that the Root 
| {> Sa ſhot 


hare come n if chey_had contipned the pros. 
; * 


Trunk x winds itſelf about the Root upwards ; 


ele Acorns had ſhot out their Root in the Air 
Without being in the Earth, and their litle Roots 


:th Parts of an Inch; and that which was wonder⸗ 


1 
| 
9 


may ſee in Tab. XVIII. Fg. 10. at A, that is wi 


' 
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| ſhot ftreight up about an Inch in length, but thaf do 


it afrerwards changed its Coutſe, and as it greuſ vi 


turned downwards to the Eartn. II. 
This then gave him a handle to make the follow. ¶ at 
ing Experiment: He took ſix of thoſe Acorns, and St. 
ſet em in a Flower: pot, after the manner as yo X 


the Point ſtreight upwards, ſo that the Roots tha yy: 
were to ſpring from em ſeemed not capable oer 
growing any other way than upwards ; he cover dit 
them with Earth of about two Fingers thich A; 


and let em remain in the Pot the ſpace of ty l 


Months, in which time they had ſhot out, and th 


Root having now acquired ſome length, mad 5 
cloſe to the Acorn an Inflection and Turn; ange 


ſo in the reſt of the Acorns they grew dow 
again, ſeeking as twere a depth of Earth, juſt i 
the ſame manner as at B: And now the Conſe 
quence certainly ſeems to be, that all theſe Root 
having once taken this Courſe of growing bac 
wards from the Point to the Tail, they woul 
perſiſt in it and purſue their Courſe again rig 
forwards; for which reaſon he took theſe Acor 
and inverted *em again, preſſing the Earth dov 
quite round 'em, to the end that it might tou 
every Part; ſo that they ſtood as at C, withthef 
Root now turned upwards,which before at B tendq; 
downwards. In this Condition he left em tu 
Months more, and the Event was, that having ug 
cover'd them, he found that there was noth1 
leſs than their growing upwards, but that each 
em had made a ſecond and new Infle&ion or H 
bow, as at D; inorder to make their Roots, as 
were in ſpight of all theſe Obſtacles, ſink dow 
deeper into the Earth, where they muſt be if thi 

would perform any Service. 
The ſaid Mr. Dodart relates a great many oftl 
like Accidents with reſpe& ro Trunks, as 2 
x 


ly 
Al 
A 
de 
mM 
Nt 
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done before concerning the Roots of Acorns ; 
TY viz. That finding ſome Trunks of young Pine 
Trees, thrown down to the Ground by a Storm, 
at a place call'd Chauville, ſome lying upon a greater 
Steep or Slope, others upon A leſſer, as in Tab. 
_ Fig. 11. _ — the extream Parts 
ad, bf, c g, grew ſtreight and perpendicularly u 

wards ; inſomuch, that thoſe that fell upon a — 4 
er Obliquity as here at E cg, in order to aſcend 
directly, were forced to make a much more acute 
Angle than the uppermoſt D bf, and Cad; which 
lay in Places the Declivity of which was not ſo 
great: The like we may obſerve in many Branches 
of Trees, when they are hinder'd by any Violence 
from growing upwards ; ſo that likewiſe Weeds, 
that ſpring our of the Sides of perpendicular Walls, 
after running a little horizontally. extend their 
Trunks upwards again; and even when ſome of 
em are not ſtiff enough to bear their own Weight 
horizontally, inſomuch that they are thereby preſ- 
{kd downwards, we ſee, that when the Trunk be- 
comes ſtronger, they will make a little Inflection, 
and then grow upwards. The firſt Inſtance thereof 
appeats in Tab. XVIII. Fig. 12. at A, and the ſe- 
cond at B; of this I obſerved not long ſince a won- 
Lerful Example in an Elder-Tree, growing out of 

ke little Crack of a Wall. 


$:cr, XX. Conviftions from the foregoing Ol- 


ſeruations 


Ar rA having conſider'd this whole Matter, 
and particularly what has been ſaid about Beans 
and Acorns, who can conceive the Reaſons thereof! 
And if we do not aſcribe it to an adorable Provi- 
dence, which executes its and wiſe Ends by 
Means as yet unknown to Men, to the Confuſion 
i Enemies; then let any Body furniſh us experimen- 

Uu 43 tally 


rally with a true Cauſe that may be ſufficier 


ing, and the Inſufficiency of his Argumentati 


here relate all the Reaſons that are there collected 
to ſhew the Nothingneſs of all the Hypotheſe 
hitherto laid down; any Body that has à min 
may ſee them there himſelf. But I cannot he 


expreſſed: For Mr. Dodart having in the ſaid M 


Effect, concludes his Diſcourſe in theſe Words 


ing the Natural Cauſe of ſo wonderful an Appei 


my ſelf, makes me ſee, and even makes me palpal 


 dufinitely ſurpaſſes not only my Thoughts and Conjettur 
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ro 


this Purpoſe ; and ſhew us what Mechanical Or 

rations and Laws are known to him in Nature 
from whence we may plainly deduce this Phanc 
menon in all its Circumſtances * 51%: 

The Gentleman who made theſe Experi 
and ſo carefully obſerved all theſe things, was no 
aſhamed to record the Weakneſs of his Underſtand 


* 
Ie 


immediately after the Relation thereof, even in th 
Memoirs of the Royal French Academy. I ſhall” nd 


forbear to take notice of the noble Acknowleds 
ment of an Adoreable Go p, which the worth 
Author ſubjoyns upon this Occaſion ; and hic 
ſuch great Philoſophers, as are the Members of th 
Academy, have permitted to be ſo emphaticalli 


moirs for the Year 1700. p. 72. ſuggeſted all th 
is yet unknown, and that feemed requiſite in e 
der to trace in ſome manner the true Cauſe of th 


IT know nothing of all this, and chuſe rather to wont 
at a certain continual and amazing Phenomenon, hall 
to flatter my ſelf, with imagining that I know ſomethin 
of that, of which I know nothing at all. 1 confeſs 

t 


would very willingly diſcover the Cauſe thereof, but 
Ignorance will not ſuffer me to enjoy a Pleaſure whi 
would overpay the loſs I ſuffer by not unden. 


ance ; for this Darkneſs and Ignorance in which I f 


ſenſible of a Supream Cauſe, whoſe Wiſdom and 5 


* 
* * 


* 
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but alſo thoſe of all Men of the quickeſt Apprehenfion 
and judgment that ever 5 or ever hate” 

Now let the Atheiſt tell us, whether he ever 
durſt maintain, upon ſeeing a ploughed Land full 
of Corn, by which his own Life, and the Lives 
of ſo many more muſt be ſupported, that the Plow- 
ing, Sowing, and Preparation of. that Ground, 
and the Production of the Corn from thence, was 
all performed by mere Chance, without any Con- 
currence of the wiſe Husbandman ; and yet can 
he imagine that he argues rightly, when he aſſerts, 
that what we ſee happening to theſe Seeds in their 
Growth (and without which all the Pains and 
Charges that have been beſtowed upon the Land 
would be fruitleſs). can be aſcribed to.a Cauſe that 
neither knows itſelf nor any of its Qperations ? 
For unleſs Providence had been pleaſed to take ſo 
much Care, that the Roots of. all Seeds ſhould 
tend downwards to. the Earth, and the- Trunks 
or Bodies upwards, tho" the Seeds themſelves 
were thrown into the Earth, either horizontally 
or invertedly, it won't be neceſſary to prove, 
that every thing that lives by Sowing being de- 


ived of its Nouriſhment, would ſoon periſh : 


ince, by far the moſt Kinds of Grain, and all 
other Seeds that are ſtrewed and ſown either by 
the Hand, or by Wind, as inoſt are, it is hardly 


credible, that one of them ſhould fall in ſuch a 


Poſture as to ſhoot forth its Root directly down- 


ward, and its Trunk upward, and yet this is vequi- 


ſire if they grow as they ſhould. 


Uu; Ser. 
d 
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Scr. XXI. The Knots and Buds of Plants, and 
Convittions from thence. 


Wu don't think it pulling to transfer hither 
all the Obſervations which the Naturaliſts have 
made upon the Texture of Plants by the help of 
their Microſcopes, ſince we don't pretend to give 
an entire Hiſtory of Botany ; wheretore thoſe that 
deſire to contemplate the numberleſs Wonders 
that occur therein, and which do unconteſtably 
demonſtrate the Power of Go to ſuch as are 
any way reaſonable, may be pleaſed to conſult 
what Meſſieurs Malpigli, Grew, Leuwenhcek, and 
others, have writ concerning the ſame ; we ſhall 


only ſay a word or two briefly about them: Now Þ 


they that have ſeen before the Texture of the 


Roots and Trunks of Plants, if they ſhould take 


a yearly Sprig of a Tree into their Hand, can they 
think it happens by Chance, that it is furniſhed 
roundabout with Knots or Buds ſo exactlyiplaced at 
a due Diſtance from each other, which Knots are 


the Source or Beginning of Fruits or other 
Branches] but particularly, can any Body ſee with- 


out Aſtoniſhment, that each of theſe little Knots 
does regularly ſpring from the inmoſt Part of the 
Branch, and that the Structure of the ligneous 


Fibres and little Bladders of the Branch are ranged 


ſo nicely in this Form, that upon the putting out | 


of the Branch, the Knot or Bud that is com- 


poſed of the ſame Matter with it, may likewiſe | 


ſhoot out 


Beſides all this, one of theſe little Buds on- 


ly may ſeem ſufficient to make any one who ſeeks 
ora Gop to find him therein; let him but con- 
template in the 24th Figure of Malpighi, Cap. de 

mis (and which is transferr'd hither in Tab. 


XIX. Fg, 3. the Structure of an Qak-Knot, | 


where 
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where are repreſented at A ſome of the little 
Bladgers of the Pith of the Twig, which you 
may obſerve to be ſurrounded with ligneous Fi- 
bres at B ; C is the Bark, the Fibres of which do 
further compoſe the Leaves D of the Knot. So 
that all Knots conſiſt of the little ſmall Sprig A 
with its Bark, ligneous Fibres and Bladders; and 
the ſaid Sprig is preſerved by little Leaves lying 
upon one another like Scales, and incompaſſing it 
round about. 

In the Bladders of ſome of theſe Knots (for al- 
moſt all of em differ from each other) are litt'e 
Nipples or Globules, containing in them a tere- 
binthinous or glutinous Matter. 

Theſe Knot-Leaves, it we trace their growth, 
do appear in many Plants gradually longer, and in 
time are changed, ſhooting out into Stalks of the 
following Leaves, which cloath the Branch pro- 
ceeding from thence. How wonderfully this hap- 
pens in ſeveral Plants, may be ſeen in Malpight's 
Anatomy of Plants, 4 26, Oc. 

Wherefore the {aid Gentleman having obſerved 
all this with an unwearied Diligence, juſtly con- 
cludes, that the Sprout of the Knot does already 
comprehend the future Branch in Miniature. This 
will appear ſo much the more plain, if one reads 
the fifth Continuation of Mr. Leuwenhcek, who 
ſays, that in the Bud of a Currant-tree, even in 
Winter, he could diſcover not only the Ligneous 
Part, but likewiſe the Berries themſelves, appearing 
like ſmall Grapes, and that the ſaid Ligneous Part 
or Stalk ſhot out exactly at that place where the 
Bunches of Currants firſt appear. B C D Tab. XIX. 
Fig. 4. are the two Bunches of Currants, and EF G 
the young Sprig or Branch, according as the ſaid 
Mr. Leuwenhoek has deſcrib'd them. 

Now if any one can believe, that this Stamen 
or Principle of a Plant, which diſcloſes itſelf in 
„„ theſe 
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theſe Buds roll'd up in a Space ſo unſpeakably 
ſmall, and with ſo much Regularity, is to be 
aſcribed to mere Chance, why does he not main- 


tain the ſame of the fineſt Watch that was ever 
made ? 8 80 


Ster. XVXII. The Sruffure of the Leaves, and their 
Uſefulneſs. e 


H ow the Leaves of the Branches proceed from 
thoſe of the Knots, we have in ſome manner ſhewn 
above: They conſiſt of the ſame Parts with the 
Trunk and Branches, and have Wood and Sap- 
Veſſels of ſeveral Kinds: Thus the Sap in the Tr 
thymallus and others, is white; in the Chelidonia 


yellow, in others, of other Colours; and each of 


em have their Air-Veſlels. 


The Wood, or Air and Sap-Veſſels being col- | 


lected in the Stalks, ſpread themſelves out in the 
Leaves like ſo many Branches of little Trees, and 
theſe compoſe the Ribs of the Leaves, which in 
ſome Plants are knit together Reticularly or Net- 
wiſe : Between them are the little Bladders which 
make the Thickneſs of the Leaves; in the upper 


Superficies of ſome Leaves, wefind little Qrifices | 
which proceed from internal hollow globular. Bo» 
dies, and threugh which perhaps there exhales 
either a Vapour or liquid Matter; to which Matter 
proceeding from the Leaves of Trees, may perhaps 
be referr d that which is ſaid in the Memoirt 
of the French Academy, 1907. p. 62. at leaſt, Mal 
pighi affirms, that theſe Cavities may be plainly Þ 
ſeen in Cheſtnut, Popler and Mulberry-Trees, when 


the Bladders that are in the Leaves are dried up. 
The XIXth Table repreſents in Fig 5. how the 


large Rib A ſends out little Branches B through the ; 


Leaf, which, with other Branches C, that pro- 
ceed from them, make up thoſe Reticular Inter- 
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tices, which here in the Figure appear Blank, in 
which may be ſeen the hollow globular Bodies D, 
opening externally. In theſe white Interſtices 
there are likewiſe little Bladders E, diſpoſed or- 
bicularly, and which often make ſuch a Cavity as 
F, out of which there filtrates a kind of a gluti- 
nous Liquor. Now, whether all this happens by 


chance and without any Wiſdom in ſuch a Num- 


ber of Leaves in each Tree, together with the 
Changes in all of em ſo neceſſary to the well-being 
of each in particular, one may ſafely ſubmit to 
the Judgment of any reaſonable Perſon ; the ra- 
ther ſince we ſee that theſe Leaves are ſo exceed- 
ing neceſſary to the Trees, that when they are 
robb'd of the ſame too early by Caterpillers, or 


IJ other Cauſes, they can bring no Fruit that Year 
vo Perfection. Now, whether theſe Leaves do 
J render the Sap and Juices of Trees and Plants 


more proper to fructify, or whether they contri- 
bute any otherwiſe to the well-being of the Plant, 
lince they ſeem to extend their open Arms as it 
were towards Heaven, to receive the Dews and 
Rains thereof ; and to derive them farther for other 


AJ uſes, we cannot yet determine; this at leaſt is 
J probable, that in many Leaves the little Stalks are 
JF contrived more or leſs gutterwiſe, ſo that the Dew 
JJ and Rain falling upon the Leaves, may run along 
chem, and be conveyed to the little Knots (which 
IF arc often found in Trees, in thoſe Parts where 
the Leaves ſpring out) in order to moiſten the 
JJ {ame, other Stalks are round, along which the 


Water can creep well enough from the Leaves to 


J the Knot, but not in ſo great a Quantity : So 
J that theſe Leaves ſeem at leaſt to ſerve to ſupply 
each little Knot with Water. Will any Body 


pretend, that this likewiſe is to be aſcribed to 
Chance? | 1 
5 We 
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We likewiſe ſee that the Juicy Fruits that are 
in danger of being dried up too ſoon by the heat 
of the Sun, ſuch as Mulberries, Strawherries and 
Currants, are furniſhed with Leaves larger than 
themſelves, to the end, that they may, «be co- 
ver'd thereby ; and that Apples and Pears, that 
are more ſolid, and require a ſtronger influence of 


the Sun, have ſmaller Leaves, tho' their Trees 


are often bigger. 


Beſides all this, ſince the Leaves do ſhadow | 


the Tree, and ſince we have ſhewn above in Con- 
templation XIX. that this is the Cauſe that the Air 
with its watry Parts, is continually driven towards | 


it; we may likewiſe obſerve from hence, that the i 


great and adorable Preſerver of all things, has, by 
the means of Leaves, imparted to Trees ſuch an 
Advantage, that tho' no Wind ſhou!d move the 
Dew and moiſt Vapours of the Air, yet through 
the greater Coolneſs of the Shadow, the external 
warmer Air being condens'd and driven thither- 
_ wards, carries its watry Parts with it to the Trees, 

and continually moiſtens the ſame. 7 


SECT. XXIn, XXIV, and XXV. Several Ex 
periments to ſhew the Perſpiration of Leaves. 


I'SHALL not here enquire, whether with al 
this, the Orifices likewiſe which Malpighi obſerved 
to be in the Leaves, may not ——_ the lamg 
Functions in Trees as the Pores of the Body do in 
Men, that is to ſay, to cauſe an inviſible Perſpi- 
ration: This the Perfumes and Scents which wa 
find in the Air under many Trees, ſeems to ret} 
der very probable : And the ſame is likewiſe co: 
robora ed by the Experiment of Mr. de la Hire in 
the Memoirs ef the Royal French Academy, 1 703 
p. 73. this Gentleman, in order to try whetheE 
Fountains could be produced by Rain only fac} 

cording 
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cording to the Qpinion of Mr. Marriote) had a mind 
to try how much Water was neceſſary to the growth 
of a Plant; for which reaſon upon the zoth of June, 
about five in the Morning, he took two freſh-pluck'd 
and ſolid Fig-Leaves and thruſt their Stalks in a 
Bottle that had a narrow Neck, and which was filled 
with Water, ſo that the end of the Stalks might 


J touch it; then hecloſed the Mouth of the Bottle ſo 


carefully, that no Water could evaporate from 


J thence, but thro? the Stalks; having weighed the 
4 whole, he ſet it in a place where the Sun ſhined, and 


ir where the Wind did blow a little. The Fig-Leaves 


one weighed 5 Drahms and 48 Grains; at eleven 
i 2 Clock, he found that the whole was lighter by 
,o Drahms on account of the Particles that were 


drawn out of theſe Leaves by the Air and the Sun; 


e having likewiſe found in other Plants, of which 


he had made tryal, always a great Evaporation of 


J Moiſture. But he has not taken notice, whether 
che Water which at firſt weighed a Pound, was fo 
nuch diminiſhed, or whether the Leaves were ſo 
nuch dried up, or, whether the loſs happen'd 
partly to both; however, he proves from thence, 
chat there was a ſenſible Perſpiration thro” the 
Leaves: Which may likewiſe be concluded from 
the Experiments of Dr. Woodward, mention'd in 


the Philoſ. Tranſ Num. 253. So that it appears from 
hence (at leaſt it ſeems ſo) that the Leaves, be- 
ides other Uſes, do likewiſe ſerve for the Perſpi- 


in ration of Plants. 


I ſhould now have paſſed on to ſomething elſe, 
did I not think that (in order to give ſome Light 


to the ſo obſcure Structure and Oeconomy of 


04F Plants, and thereby render the adorable Wiſdom 


of the Creator, the clearer in ſo many of em, and 


] to underſtand the Nature of em with greater Cer- 
. we; the following Experiments might perhaps 
0 


ſo O 
mY I find 
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1 find among my Notes for the Year 1696, that 
upon the 21ſt of January, we cut a little piece of } 
a Radiſb, and another from the middle Rib of a 0 
Colwort-Leaf, and a third of a ſower Oab- Apple, 90 
and put each of em into a particular Glaſs, faſt» c 
ning em at the Bottom with a Braſs Wire, and ii + 
then fill'd the ſame with a ſtrong Lye made with 0 
Water and Pot-aſhes, filtrated thro a Paper; then . 
ſetting them all under the Receiver of the Air- 
Pump, we obſerved, that upon taking away the 
Preſſure of the Ambient Air, a great Cuantity of 
Air aſcended from each of them, particularly from 
the ſower Oak-Apple, which produced a perfect 
Froth upon the Superficies of the Lye (we ſhall not 
here inquire, whether this laſt might not be in- 
creaſed by the fermentation of the Acids of the 
Apple with the Salts of the Lye) and every time 
we exhauſted the Air the ſame Effect followed. 


The reaſon why we made uſe of Lye rather than - 
Water, was, that it might not be objected, that ko 
the Air which is oftentimes found in Water, BY |. 
might contribute ſomething thereto ; tho? even in of 
Water alſo, and before that the Air is boiled out BY ,.. 
of it, the thing appears ſo plain, that no Body, * 
who is not too ſcrupulous, need make uſe of Lye.. ©, 

On the 2d of June, 1696, we took two little * 
pieces of the Branch of an Elm, and put em both tos 


into the Lye and under the Receiver, one of which off 
was placed with that End upwards that grew rl 
next the Trunk of the Tree, and t'other in a con- BY . 
trary Poſition ; then exhauſting the Air, we ob: 
ſerv'd that a great many Air-bubbles aſcended | bef 
equally out of the Bark of each of em; but that out c. 
of the middle of the Wood, the Air flowed as it BY | 

were in an entire Stream, both at the under and . | 
upper End; and when we cut away a little of the bat 
Bark from the Ends, we obſerved the ſame, as al- l 
ſo when we put in Wood without Bark, and * 
Bark without Wood, the Air came out very * ( 
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ly from both. About à Week afterwards we took 
a ſingle Aſparagus that had been two Days out 
of the Earth, cut it to pieces, and obſerved a great 
deal of Air to come out of it, but nothing near 
ſo much as what came out of the Elm-Twig ; moſt 
of the Air came likewiſe out of that End that 
ſtood upwards in the Earth: There appeared ſome 
little Bubbles at the other end, and ſome came alſo, 
but not many, out of the ſides of the Aſparagus. 
On The'7th of June 1709, we tied a little piece 
of a Branch of a Morello-Tree to two Nails, and 
faſten d em with a Thread to the Hook of the Re- 
ceiver of the Air-· Pump; ſo that being put into a 
Glaſs full of Water, it hung about three Fingers 


in. I breadth under the Surface of it. 


After that, we took a little piece of the Stalk 


bY of the Flower called the Imperial Crown, and tied 


two Nails to it likewiſe, to make it ſubſide in 


- 


d 
* t | 
ly} 


che Water; then drawing off the Air, we obſerv'd 
J 2 whole ſtream of Air riſing upwards out of both; 
; from whence it appears, that the Stalks or Trunks 
Jof Plants do contain a great deal of Air in them, 
and what was before diſcover'd by the Micro- 


ſcope, is hereby confirmed. 
To examine into this Matter a little more 


N ſtrictly in Leaves; we tied five Morello-Leaves 
4 together by the Stalks, and then cut off about half 


of em, to the end, that the Tubes or Canals in 
their little Ribs being open'd, the Air might more 
cafily be drawn out of them; then putting them 
into a Glaſs of Water aſter the ſame manner as 
before, we could obſerve ſcarce any Air to come 
out of the Sides of the Leaves that had been 
open'd by cutting, but the Superficies or flat 
Parts of the Leaves were cover'd with clear Air- 
bubbles, inſomuch that thoſe Bubbles ſwelling big- 
ger by our continuing to pump, the Leaves and 


the Nails to which they were faſten'd, roſe up — 
2 f rac 


| 
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on Top of Pram = _ lerting in ſome 
Air again, the little Bub iſap as uſl 
and 2 Leaves ſubſidet. ell Fs ** 
From hence likewiſe it ſeems to follow, that 
Leaves. perſpire very much, and that their Pores | 
are more numerous than thoſe of the Stalks or NI 
Trunks of Plants. There was likewiſe this re- Pl 
markable difference between the Leaves and vi 
Trunks, namely, that the Trunks did indeed ct 
emit whole Streams of Air from their open Ends, ¶ pr: 
but that there were none, or very few, Air- bubbles cal 
externally upon the Bark: Whereas on the con- fir! 
trary, there ſeemed to be very little Air flowing is 
from thoſe Parts of the Leaves where they were Ml W 
cut, but a great many Bubbles upon their Super- th: 
ficies. A th: 
Perhaps by comparing all this together, there i res 
might be a Foundation for a probable Hypotheſis, i th: 
to ſhew the manner how the Sap is circulated If for 
in Plants, namely, by the Rarefraction of the Air, ¶ cui 
in the Day- time, when tis warmed by the Sun, tox 
and by the Ceſſation thereof in the Cold of the il m: 
Night; but this is not our Purpoſe here, and à inc 
greater Number and Series of Experiments would i be 
be requiſite to confirm the ſame. Our view in ou 
mentioning theſe Matters, is, Firſt, to ſhew that mc 
we ought not to doubt of what has been advanced an- 
concerning the Plants by thoſe Gentlemen that IF niſ 
have examined them ſo far with Microſcopes : i cet 
And, Secondly, to open a way whereby the Manner Le 
of Growing, and the Circulation of the Sap in th: 
Plants, may be traced after another manner than an 
by the help of Microſcopes ; and ithus by uſing | Co 
different Methods to diſcover theſe ſurpriſing | ye 
Wonders of the Creator, a greater progreſs may ch 
be made for his Glory and Honour. Fi 


Seu & 
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Flowers, with their Supporters, and without. 


Ir we paſs from the Leaves to the Flowers, 
which conſiſt of the ſame Matter as all other 
Plants, viz. of Air and- ſeveral Sap-Veſſels, other- 
wiſe termed Wood-Veſlels, and of a veſſical Stru- 
&ure, beſides which, we find that moſt Flowers 
proceed from a Bud or Knot (which the Floriſts 
call the Calyx) the Leaves or Parts of which do 
firſt cover the Flower contained therein, whilſt it 
is yet unable to bear the Inconveniencies of the 
Weather, and defend it from the ſame ; and after 
chat the Flower is blown, they keep up its Leaves, 
that they may not hang confuſedly together, but 
egularly repreſent their Beauties to the Eyes of 
che Beholders. Let us contemplate a Coronation, 
bor Inſtance, and ſee firſt how, its green Bud ſe- 
ir, cures the Leaves of the Flower, and then keeps 
Together the little weak Stalks thereof, that it 
may nouriſh the Seed ; and moreover, how it is 


better while it is in Bud, and afterwards to ſpread 
out more largely in order to Support the Leaves 
J more ſtrongly. Let us obſerve the ſame in Roſes, 

and a thouſand other Flowers, all which are fur- 
niſned with ſuch a Calyx and Supporters pro- 
ceeding out of it, ſome with one circular 
Leaf, as is the Coronation, others of more, as 
the Roſes, others of little Leaves lying upon one 
another, like the Scales of Fiſhes, as the Cyanos or 
Corn- Flower ; others, after infinite other Manners, 


choaks made of ſuch Cups only, with Leaves ly- 
ing upon one another. i 
Now fince theſe things (all concurring to the 


2 can- 


Szcr. XXVI, and XXVII. The Stuture of 


i dented at Top in order to cloſe the Flower the 


yet all ſerving for the ſame Uſe ; ſo are the Arti- 


{ame End in ſuch an infinite number of Flowers) 
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cannot be aſcrib'd to mere Chance, to the end; 
that no Body may deduce. the ſame from an igno- 
rant Neceſſity flowing from the Structure of all 
Flowers, ſince this happens in almoſt all that Rand 
in need of being preſerved in the Bud, and of be- 
ing ſupported when blown, we ſhall ſee, that in 
all Flowers the Leaves of which are ſtrong and 
powerful enough not to want ſuch Supporters, 
* ſuch Cups or Leaves diitin& from the Flowers are 
not to be found at all: Of this kind are white | 
Lillies, all Tulips and many ſorts of other Bulbous 
or Onion-Flowers, which are cover'd in the Bud 
with a thin green Leaf, and when blown, ſupport 
themſelves by the Strength of their own Leaves 
only; thus we ſee in Crocus or. Saffron, which 
comes up in the Spring, and which having no Ca- | 
hx or Bud ſufficient to cover it, that it is provided | 
with a white membranous Tegument, by which | 
its Flower is preſerved from the pernicious i 
of the Air whulſt it is yet tender. 


Sz cr. XXVIII. Some Particulars about Flowers. i 


Or the Leaves of Flowers, and of their ra- 
viſhing Agreements as they affect the Sight and 
Smell of every Body, we ſhall not take any no- 
tice here, they being ſo well known; only it is to 
be obſerved, that as the Cup and Leaves ſurround 
and preſerve the Flowers, 10 likewiſe the Flower- 
Leaves do ſecure the Heart or inmoſt Part thereof, : 
and that many of em are cloathed with a Down F 
or Natural Farina about their Heart, in order to 
provide a ſofter and warmer Lodging for the 
little Sprout in the middle of em. . 


We ſhall likewiſe paſs by all the wonderful Par- ö 
ticulars that Malpighi and Grew have already) 


noted in Flowers, ſuch as their little toms 260 : 
tele | 


"The Religious Philoſopher. 719 
little Hairs, their Magazines and Store-Houſes of 
ſlimy and terebinthinous Matters; particularly 
the Places where a Sweet and Honey Liquor is 
ſeparated and preſerved in their Leaves. They 
that ſee this Liquid Matter gather d by the Bees, 
and ſerving ſo many Purpoſes to Mankind, will at 
leaſt learn thereby, that it is not without Reaſon, 
that he who acknowledges a Glorious Gov for 
the Maker of all things, may, beſides the Adore- 
ableneſs of his Wiſdom, obſerve alſo from hence; 
the Greatneſs of his Bounty and Favour to us: 

Nor ſhall we take upon us to deſcribe in this 
place the Parts of Flowers excluſive of their Buds 
and Leaves, foraſmuch as the ſame are not yet 
compleatly known to us ; ſuch as, for Inſtance; 
the Places in the Heart or Middle thereof in which 
the Seed is formed ; nor yet the little Threads, 
nor the ſtiff long Excreſcences that bear other little 
Bodies, full of a certain fine Duſt at the Top of 
'em, ſuch as Lillies and the like; the former of 
which the Botaniſts call Stylus, and the other 
Stamina. 1 


SECT. XXIX. The little Threads, 8&c. and Con- 


victions from thence. 


Ox t x let us finally make this Remark, and ask, 
whether an Atheiſt ſeeing the Branches of a Vine 
ſo weak that they can't poſſibly ſupport themſelves, 
does not believe, that it is with a wiſe Deſign, thar 
they are furniſhed with thoſe Threads by which the 
Joynts or Knots faſten and' ſupport themſelves on 
every thing that ſticks out? and, whether he does 
not obſerve a Deſign therein, eſpecially, ſince thoſe 
Threads, after having twiſted themſelves about 
any ſolid Matter, are yet unable to bear the 
weight of the Bunches hanging upon em, were 
it not that the Matter of which they are com- 

Vo L. II. X X poſed, | 
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poſed, was incomparably tougher than any thing 
elſe in the whole Vine. 

Thus it is likewiſe with the Cucumbers, the 
Branches of which would cafily be broken by the 
Wind were they not ſtrengthen. d by ſome / other 
Threads and Supports. If there be not a wiſe 
End and Deſign in all this, how comes it that the 
Tvy which grows never better than againſt a Wall, 
ſhoots out of its Side, as it were, little Roots or 
Sprouts, which having a glutinous Moiſture in em, 
do thereby cleave to the ſaid Walls, and ſo ſupport 
ſuch a great Apparatus of Leaves and Branches; 
which how wonderfully it comes to paſs in the 


Canada Vine, has been deſcribed by Mr. A. 


Pighi. 


Now to convince an Infidel by. ſome farther | 
Inſtances, if it be poſſible, can Chance be the 
Cauſe of all things in Plants, each of which bears 


a. Seed, from which exactly the ſame, and never | 


any. other Plant proceeds when ſowed in a proper 
Ground ; as for example, a Vine never praduces 
Figs or any other Fruit beſides its own Grapes. 
_ Pears, Apples, Grapes, (Fc. ripen firſt neareſt 
their Stalks ; Figs, Mellons, Peaches, Plumbs, 
Abricots, &c. fartheſt from their Stalks. 
In Coronations, Jeſſamin, and others, the higheſt 
Flowers, or ſuch as are moſt remore from the 
Root come firſt to Perfection; in Lillies and Hya- 


cinths, Cc. the loweſt ; In Rasberries this happens 


indifferently. | a : 
The Trees of Apples, Pears, Peaches, Abri- 
cots, Cherries, &c. bear Fruit at two Years 


growth, but Grapes, Nuts, Raſpberries, are pro- 


duced the firſt Year. g 


r 


Thus in many Trees thoſe Leaves that are far- f 
theſt from the Root wither firſt in Autumn; but 
in Peaſe, Beans, Artichoaks, and many others, 
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yea, even in Peach and Almond - Trees we ſee the 
contrary,  _ $8330 » 

In many Plants the Fruit proceeds from the ſame 
Part where the Bloſſom was, as is well known ; 
but in the Small-Nut, Hazle, and Cheſnut-Trees, 
and alſo in Turkiſh or Indian Corn, the Fruit comes 
where the Bloſſom never Was. | 

Almoſt all Fruits are preceded by their Bloſſoms ; 
but the Fig grows perfect without a Flower; 
and in Melons, Cucumbers, Cc. the Fruit is ſeen 
before the Flower. | nk Of 

In Fruit-bearing-Wood, the Fruit and Leaf are 
moſtly together, but in Vines it is chiefly the con- 
traty, where the : Grapes and Leaves are on dif- 
ferent Sides. | 1 

In ſome Trees the Branches are long, be- 
cauſe their extream Parts are lengthen d out, 
which is moſt uſual; but in Vines, in Tulips, in 
Coronations, &c. the extream Part remains without 
ſhooting out farther, and the Lengthening is made 
by the growing of that which is below. 

They that would ſe&'mote of theſe Remarks, 
may meet witli em in the Reflett ions upon Agricul- 
ture, of Mr. de Ia Quintinye, Ci. XVIII. and judge 
from thence, whether the All- wiſe Go p can ſhew 
more _ that his Power of directing all things 
according to his good Pleaſure, is confined to no 
neceflary Laws, than by making us fee in Plants, 
that there is nothing in one part of em which he 
cannot produce in another, after a ſeeming con- 


trary manner, to the ſame End and Purpoſe. 


XI 3 SECT. 
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Szcr. XXX. The Curſe of the Earth. | 
Tur that have obſerved the Frankneſs and 
2 of this famous Floriſt, and Director of 
all the Royal Gardens in Fance, in ſeveral Expreſ- 


ſions of the aforeſaid Treatiſe, will not be ſurpriſed. 
at the blunt Acknowledgment of his Ignorance 


in the fol.owing Words of the XVIth Chapter; 


I cannot conceive how it comes to paſs, that the Earth 
grows Weak and Lean, with reſpett to thoſe Plants which. 
are in ſome meaſure Strangers to it, as for inſtance, Corn, 
Herbs and Trees ; but yet ſeems to have . preſerved 
its whole Strength, nor does its Fruitfulneſs appear . by 
any means to be diminiſhed, with reſpe& to iti Produ- 
tion of Thorns and Thiſtles, and an infinite Number. of 


ot her ill Weeds, Every one who makes uſe of his 
Reaſon and Experience, as a Naturaliſt, and no 
otherwiſe, will doubtleſs be at a loſs to aſſign the | 
true Cauſes of this Fact: I ſpeak here of the true 
Cauſe only, becauſe it is not ſo difficult to ad- 


vance an Hypotheſis, and from thence to deduce 


a ſeeming Effect of Nature; and we all know that 


there are many ſuch laid down, of which never- 


theleſs none come up to the Truth. We ſhall not 
here diſpute about the Natural Cauſe thereof; 
but only ask an Unbeliever, when he reads the 
Curſe pronounced againſt the Earth by the Creator 
thereof, for the Sin of our firſt Parents; Gen. iii. 
17, 18, &c. Curſed is the Ground for thy fake ; in 
forrow ſhalt thou eat of it, all the Days of thy. Life: | 


Thorns alſo and Thiſtles ſhall it bring forth to thee ; and 


thou ſhalt eat the Herbs of the Feld. Whether, tho' 


he did not allow all theſe Words to be Divine, he 
be not obliged to own, that the Contemplation of 
Nature would teach him the fame thing: And 
that it is worthy of his moſt ſerious Reflection, 
that the Earth, without any Diminution of 1ts 

: 2 Strength, 
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Strength, is able of itſelf to produce Thorns and 
Thiſtles, and other uſeleſs Herbs in Abundance; 
but when it comes to bring forth all kind of Grain, 
and other Plants proper for Food, it becomes 
then Lean and loſes its Fertility. Now if he 
does not with us deduce this from the above- 
mention'd Curſe, and yet will ſatisfy himſelf, 
and any other reaſonable Perſon; it behoves 
him, Firſt, to ſhew the Cauſe why this happens 
not only now, but has come to paſs after the 
ſame manner in all Ages, and in all Places. Se- 
condly, If he thinks he has diſcover'd the true Rea- 
ſons thereof, it will lye upon him to prove like- 
wiſe, that this will neceſſarily follow from the 
Structure of the Univerſe, and that it could not 
{all out otherwiſe, but that the Earth muſt needs 
produce Thorns and Thiſtles, and other Weeds, 
without impairing its Strength; and that juſt the 
contrary muſt happen, when it produces the things 
that are uſeful ro Mankind. 6 


S rc r. XXXI, XXXII. Plants do not yield ſo much 
as they are able, and a Proof thereof ſhewn in Trees. 


Moszs adds farther in the ſaid 3d Chap. of Ge- 
nefis, v. 17. in ſorrow ſhalt thou eat of it (the Ground) 
all the Days of thy Life. And in the 19th. Verſe, 
in the Sweat of thy Face ſhalt thou eat Bread. But we 
have touched upon this already in Contempl. XX. 
However, we ſee in theſe Places ſuch things fore- 
told, which hitherto have been compleatly ful- 
filled ; and whereof, (unleſs the Cauſe be aſcribed 
to the aforeſaid Curſe) the univerſal and neceſ- 
ſary Conſequence can never be proved by any Bo- 
dy: The rather, ſince this particular Curſe de- 
nounced a ſecond time againſt the Earth, on Ac- 
count of the Murder of Abel, by his Brother Cain, 
js till daily fulfilling in our Sight, Gen, iv, v. 12. 

| Xx 3 N den 
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Men thou Tilleſt the Ground, it ſpall not henceforth 
yield unto thee her Streugth. Which may be inferr'd 
from the Structure of Trees and Plants, that ſeem 
to be made to yield incomparably more Fruit than 
we ſee them now do; and which, by what fol- 
lows, ſhall be undeniably proved. 
I acknowledge, that it has been formerly ob- 
jected to me as ſomething very obſcure, (when | 
Go was pleaſed to ſay to Man; Behold, I have | 
Li ven yow every Herb bearing Seed, "which is upon the | 
Face of all the Earth, and every Tree in which is the | 
Fruit a Tree yielding Sead; to you it ſhall be for | 
Meat) How it could be poſſible, and be made to 
_ agree with the Plants and Trees, that they ſhould | 
have furniſhed to all Mankind the neceſſary Sup- 
= and Food, in caſe Sin had not come into the 
World, and Men had thereupon continued Im- 
mortal, agcording to the Structure we obſerv- 
ed above in their Bodies, which repreſents a com- 
pleat Perpetuum Mobile, or a Machine of an ever - 
laſting Motion. For tho” it had pleaſed G o v to 
have taken them after a white from the Earth (in- 
to which, as having not been revealed to us, we 
mall not here enquire farther) yet it ſeems to be 
very probable, that the Earth would have been 
incomparably more Peopled than now, when ſa} 
many are ſo ſuddenly ſnatched away by Death. 
But that which ſeems perfectly to ſolve this Dif- 
FAculty, and yet more, to confirm the Curſe of 
God, under which the Plants do like wife Groan, 
N 


* 


„ 


is the Structure of Trees, by which it appears, 
that unleſs there was ſomething to hindgr their 
Natural Fruitfulneſs from being exerted, very few! 
of em would be able to Support a far greater 
Number of Men and Beaſts, than is now done by 


: 


2 great many, according to our preſent Expe - 
rience: To ſpeak more clearly of this Matter, 

we ſeea powerful Example of the wonderfull — 
== N | ure 
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cture of Trees; foraſmuch, as if rhe Branches of 


a Vine, and of ſeveral other Trees, whether cut 
oft or growing ſtill to the Mother Plant, when ſet 
in the Earth, will put forth both Roots and 
Branches ; as alſo, that the Roots of many ſuch, 
as Plumb- Trees and others, will oftentimes raiſe 
a whole Wood of new Plants round about * 
Tree which they feed ; from whence. the Strength 
of a Tree increaſing its Fruits by new Plants, does 
manifeſtly appear. But not to treat of all in par- 
ticular here, it is well known; I. That each 
Branch of a Tree produces ſeyeral Buds or Knots. 
II. That each of theſe Buds has alſo the Power 
and Faculty of ſti producing another Branch, 
which will likewiſe have its Buds or Fruits. 
III. Theſe Buds:muſt paſs for ſo. many Wonders 


with every one that rightly contemplates them; 


foraſmuch as each of em, if they be fitted there- 
to, will grow up to à large and perfect Tree, 


which again will yield thouſands of other Buds 


and Fruits. The Modern Inoculatios or Graft- 
ing of Trees, is a notable Inſtance; thexęof; for in 
this Caſe, as it is well known;:a little flige ox bit 
of the Bark, in which there is a Bud contained, 
is thruſt in between the Bark and Wood of ano- 
ther Tree, and ſo, if it grows, does commonly 
produce a perfect Tree: And to the end, that we 
may be aſcertained, that ſuch a Tree does only pro- 
ceed from the ſaid Bud, and not from the Trunk of 
that into which it was grafted, we need only obſerve, 
that the whole Branch will be of the fame kind 
with that Tree from whence the Bud was ſeparated; 
nor {hall we perceive one only Fruit or Leaf upon it 
that was peculiar to the Trunk. Thus, if an Abricot 
be Grafted upon a Plumb, a Peach upon a Plumb or 
Abricot, and a Pear upon a Quince, &c. there will on- 
ly proceed an Abricot from the firſt, a Peach from 
the ſecond, and a Pear from the third. Morgover we 
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are taught by the known Obſervations of Garden- 
ers, that if the little Trunk of the Inoculated Bud 
be pluck'd off, and the Cavity that was made in 
the Bark remain unfilled up, the ſaid Inocylation 
will not progeed, altho' the Tree ſhould be ſtrong 
enough. I will not now ask an Atheiſt, as one 


might juſtly do, whether any reaſonable Man can 


imagine, that the Structure of theſe Buds (each 
of which comprife the whole Tree in little, and 
which Tree is produced, and as jt were rolled out 
by the increaſing and nouriſhing Saps) could be 
formed by Chance, and without a Wiſdom which 
had in view the growth of Trees, Branches and 
Fruits? And for the farther Conviction of an Infi- 
del, and to prove from the foregoing . Remarks 
about Buds only, that Trees are capable of pro- 
ducing vaſtly more Fruits than we now experi- 
mentally find, wg need only ſuppoſe, that the firſt 
Branch of a Graft wiil bear ten Buds in the firſt 
Year, and that each of thoſe in the following 
Year will yield a. Branch with ten Buds, and ſo 
on for twelve Years together, which is but a ſmall 
part of the Years that many Trees attain to; there 
will be then found in the laſt or twelfth Year 
looo, ooo, ooo, ooo; or a thouſand times a thouſand 
Millions of Buds upon the ſame Tree, each of 
which, according to the Nature of Trees, will 
produce one or more Fruits. 

It muſt not be here objected againſt us, that 
fuch a Tree which produces Branches from all 
its Buds, would become a thick, cloſe and con- 


fuſed Wood, inſomuch that it would be able to 


3 no Fruit at all; becauſe, beſides that, no 
Body can tell how the growth or encreaſe of Trees 


would have been, in caſe they had been free from 
the Curſe, the Augmentation only of the length 
of the Branches between two Buds, would have 
ſolved the ſame. And if we ſhould ſuppoſe, for 
85 | 8 Argument 
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Argument ſake, and for 2 greater Conceſſion that 
* uppermoſt Buds of each Branch ſhould 


only be Wood-Buds, and that the ſeven under- 


moſt ſhould produce Fruit in their Seaſon; there 
will be after this manner likewiſe Air and Room 
enough between every. Branch of the Tree ; which 
after having ſtood twenty Years, without reckoning 


the Fruits of the intermediate Years, would be 
able to yield in the 2oth or laſt Year, a great ma- 


ny _—_ ands of Millions of Fruits from ſo many 
uds. . = | 

Yea, that at preſent there are innumerable Buds 
that remain uſeleſs and fruitleſs upon Trees, may 
be ſeen by lopping the moſt and greateſt Branches 
of one that is ſtrong and ſound'; at which time 
one ſhall ſee a vaſt Number of young Branches 


peeping out at ſeveral Places. Now that they 


cannot ſhoot out but at the ſame place where 
there were Buds firſt, may appear plain enough 
to any one that but takes the Pains of ſlitting 
a ſlender Branch. through its Bud lengthwiſe, by 
which he will he convinced, that in the Buds 
only are the Paſſages through which the Wood- 
Fibres or Veſſels can run outwards. Beſides that, 
there may be many others that eſcape our Sight; 
as on both Sides, in the Seam of each Branch 
where it is faſten'd to the Wood, there are two 
Buds that few People have obſerved ': Which, 
if the Branch be cut acroſs, of the thickneſs of 
a Crown-piece, do almoſt always afford two Fruit 
Branches ; or only one on that fide of the Tree 
that the Perſon who cuts it has a Mind to pro- 
duce it, eſpecially if with his Knife he cuts away 
the other Bud. | See La Quintinye, Part. IV. Cap. 
XVII, and XXI.) | 
They that would be informed of ſomething al- 


moſt incredible concerning the Fertility of Trees, 


may conſult the Tranſactions of the Royal French 


Academy, 
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Academy, for the Years 1700, and 1701, where he 
will likewiſe find the ſame proved as to Sortel, 
Parſly, and other Garden-Stuff, by a Calculation | 
made upon the Number of Branches and Sprigs, 
cut off from Trees and other Plants, and 
counting the Seed found in each Branch thereof, 

and in particular the wonderful Fruitfulneſs of a 
Grain of Wheat, in many Ears exceeding the Num- 
ber of thoſe we commonly find produced thereby; 
but we have dwelt two long upon this Subject, 
and therefore ſhall paſs forwards, 


: tot | 9 112 bo 1 ö 5 , z 
Sc. XXXIII.  Conviftions from the foregoing | 
1 | 3: Obſervations. = | 


Io canclude; Let any one who has read the fore · 
going Sheets, and particularly what we have quoted 
From the Trauſactions of the French Academy, tell : 
us, whether he be not convinced, that the Plants 
by their Structure are diſpoſed to much greater 
Enereaſe than they really produce. Certainly the 
Gentlemen Members of the ſaid Academy, who 
ſo diligently and gicely obſerve every thing, do 
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own, that they are convinced and ſatisfied there- 


with, by uſhering in a new Diſſertation with theſe 
Expreſſions; No Plant does ever arrive to its entire 


Perje Fon, in compar iſon f the Parts with which it is F 
furniſhed. [ See the Memoirs 1701. p. 326.] From 


whence the foregoing Objection is ſolved ; it ap- 


pearing thereby, that altho there were incom - 


parably more Men in the World, the Plants would 


be more, than ſufficient for their Food, if they 


were as fruitful as they are capable of being by 


the preſent Structure of their Parts. And it is 
alſo true, that there muſt be a Cauſe or Power in 
Nature, whereby among ſo many thauſand Plants, . 
in ſo many thouſand Years, there has been hard- 
ly one but what has been hinder d from pe : 
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what it ſeemed to be made for, that is, from put- 
ting forth all the Buds contained in them, and 
the Fruit that ſhould proceed from thence. Now 
let an Atheiſt or Inhdel ſhew us the Reaſon and 
the Neceſſity why this Obſtruction ſhould have 
any place in Nature; notwithſtanding that the 
Structure and Faculty of all Trees does unqueſtion- 
ably tend to the contrary. © If any Body ſhould 
pretend to aſcribe this to any defect in the Sun, 
Air or Earth, it would be very ptobable, that in 
ſo many Climates and Soils there might at leaſt 
one Tree have been found capable of exerting all 
that Fruitfulneſs to which its natural Structure had 
diſpoſed it. But this not being ſo, any where, 
it muſt be owned, that the thing itſelf ſhews, that 
thoſe who deduce it from the Eurſe of an angr 
G,oD, as his Holy Word has taught us, do fur- 
niſh us with an Argument that gives the greateſt 
Light to that which is, and would otherwiſe re- 
main obſcure to every Body, tho' it ſhould not be 
allowed to be'ttne. However, that which can 
be by no means denied, is, that that Sentence 
which was pronounred in the beginning of the 
World, has been hitherto undeniably and inceſ- 
ſantly executed; and that ſo illuſtrious a Man, 
who had ſo much Honour to loſe, as the Writer 
of the Holy Scriptures, muſt have had more than 
a humane Certainty of what was afterwards to 
happen in Nature, who durſt, with ſo much Aſ- 
ſurance, foretell a thing that was likely to be op- 
poſed by all Men of Judgment and Underſtand- 
ing, from the beginning of the World tb this 
time: For tis beyond all doubt, that ſo long as 
the World has laſteſt, every Man that has con- 
cerned himſelf in the leaſtwiſe in the Buſineſs of 
Agriculture, has exerted his utmoſt Diligence to 
find out Methods to incteaſe the Fertility — 
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uſeful Plants, and to diminiſh the ſame in the 
hurtful ONES, os X 


; Sc r. XXXIV. Of Sa- Plants. 


No w it ſeems af * that ſomething ſhould be 
ſaid here about the Plants that grow at the Bot- 
tom of the Sea, of which they that would ſee a 
brief Account, may find it in the Tranſactions of 
the French Academy for the Year 1700. where it 
will appear like ſo. many Wonders, to ſee them 
ſpringing out of ſomething that has no reſemblance 
with Roots, and in Places entirely unfruitful ; for- 
aſmuch as being formed of a ſmooth, flat, round- 
1ſh Body, with Parts: like Leaves, without any 


Appearance of Fibrous Roots,. they adhere to | 
Rocks, Stones and. Shells, and other hard Bodies, | 
thro'. which there does not ſeem the leaſt Sap to 


be conveyed for their Nouriſhment. Mr. Tourne- 
fort reckons up four ſeveral Kinds of this Sort of 

Plants in the abovemention'd place. 
Now that which is to our purpoſe in this Mat- 
ter, is, that in order to convihce thoſe that deny 
the Divine Perfections, that Plants are neither 
produced by Chance, nor by any ignorant neceſ- 
ſary Cauſes, the great Creator thereof has been 
pleaſed to ſhew hereby; Firſt, That whereas all 
other. Plants ſeem abſolutely to require to live in 
Air, his unlimited Power, which only operates ac- 
cording to the Council of his own good Pleaſure, 
will not be bound by . ſuch Laws; caufing for 
that very. End certain Plants to grow and live in 
the deepeſt Bottom of the Sea, where all others 
would certainly dye. And, Secondly, to ſhew, that 
mere Chance can have no place here, he has fur- 
niſhed them with all the Inſtruments that are re- 
quiſite for the Growth, Production, and farther 
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Structure of a determinate Sea - Plant. The ſame 
Proof has been likewiſe uſed above in the Com- 
pariſon between Fiſhes - and other Animals that 
live in the Air; and it appears from both, that 
this Wiſdom: is not confined either to Number, for- 
aſmuch as the Fiſhes and Sea - Plants are innumer- 
able; nor to Kind, ſince there is ſo great a variety 
of both; but that it does all things for its own 
Glory, and in Conformity to irs own Pleaſure. 


Stcr. XXXV. Conviftiont' from all this Bas been 
br tool  SVET() Gm ER Jas 


Nov to draw a Concluſion from all this, and 
to ſee what thoſe Mathematiciatis, who ſtand in 
the firſt Rank among the Enquirers into Nature, 
have thought upon theſe Matters, we cannot do 
better than to quote the Expreſſions of Mr. Huigens 
in his Coſmotheoros, p. 18, and 19. No Body, I think, 
will dem that there is ſomething greater and more won 
derful in the Structure, Life, Manner of Growth,” and 
Produttion of Plants and Animals, than of lifeleſs and 
inſenfible' Bodies; tho theſe latter may be more re- 
mar kable for their Magnitude, fuch at Mountains, 
Rocks, Seas, and the like. Moreover, in both thoſe 


nds of Animate things, the Glory of the Divine Pro- 
I vidence and Wiſdom appears much more differently and 
IJ eminently. For tho a' Diſciple of Democritus, or of 
Carteſius, ſhould perhaps ſay, that in order to ſbæ how 
very thing that we ſee both in Heaven and Earth has 


acquired its Exiſtente, nothing more is nereſſary than 
Atoms or little Particles of Matter and. Motion; yet he will 
in vain endeavour to apply the ſame to Plants and Ani- 
mals, nor be able to bring any thing probable from their 
firſt Exiſtence and Structure. Simce it appears but too 
plainly, that ſuch things can never proceed from a (imple 
and accidental Motion of Bodies, foraſmuch as all things 
32 are 
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2 wr party to le adapted to certain Ende. 
— with the utnaſt Fore/ight aud penetrg 
J of the Laws of Nature and Mabe 
#0 ſay nothing of the anders of their Production. 
1 —.— this Paſſage, of which kind 1 coulg 
bave produced many more from great and g 
Philolophery, very proper in this Place; wha 
Becauſe. an unhappy Atheiſt might learn from 
hence how: vain that ExpeRation is wherewith 
5 fi Nen pe, 4 to 37 name 
ly, t n greate gment have en 
| —— the ſame Sen gente u them : Since 
we here meet with = famous a Naturaliſt, and 
one ſo highly cg by the learned World, 
with whom theſe Infidels can have the 
Confidence to e e 11 after 
2 mayner entirely diſſe MIN, from. their ill-grounded 
Opinions of the Diyi iſdom and Providence, 
Secondly, Becauſe, what we have juſt now quoted 
news, with how much reaſon Atheiſm ought to 
be 7 by. jog of, 1. and rien ſince 
we ſeg great themati $Qpery acknow+ | 
ledgingithat which, an, Iofidel., muſt deny, if hel 
would.quiet his own Mind... Thirdy, Every one 
that has read this Book of Mr. Huigens, mult lib: 
wiſe own, that he does therein make a very care? 
ful Difference between what can be proved True, 
and that which is Uncertain, and can only pals 
for ſimple Cenjetiure : Since this great Mathema· 
tician cꝝpreſiy declares, that he would not have 
ſeveral f the Opinions which he there prapoles, 
to be, zeceixed. f nun. Gueſſes ànd  Un- 
certaintigs. . 73 6 
Now let Steh examine himſell, whether 
he can by far alledge ſo much Probability for his 
Sentiments, as is to be found in theſe CoojeBures, 


and let him compare the one with —— 
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The Religious Philoſopher. 733 


This worthy Author (that we may carry the 
Compariſon yet farther) lays down in his Ceſ- 
motheoros ſome ſettled Mathematical Truths, and 
which Experience has render'd certain; and 
hews how his Conjectures may be made to agree 
therewith : Now what has an Atheiſt ever done | 
like this, who never could advance any other 
than his own ſimple Notions for a Foundation to | 
his Sentiments ? 
Moreover, if Mr. Huigens ſuppoſes, that it can- 
not be proved to be impoſſible in Nature, that 
there is Land and Sea-Animals, Plants, and the 
like in the Planets ; he ſhews likewiſe, by an un- 
deniable Experience, that ſomething analogous iy": 
found upon this Globe. On the — an 
Atheiſt maintaitis, that ſuch ſurpriſing Maſter- 
pieces, as Animals d Plants 15 —..— by | 
Chance, at leaſt, ' without , the | om of the 
Maker; in which, however, ſo many 2 adapt- 
ed Inſtruments, and fo many different Motions, 
all ſerving to the ſame Purpoſe; Xe to Le ſeen: 
Notwit anding 'which, he has' yet been 
able to ſhew any thin like them in we, of much” 
leſſer Skill and Arti ce; uch as Watches, Mills, 
or even in the ſimple Stuuctute of Houfes, and 
Chambers, which for the Number of Inſtruments 
and multiplicity of Motions, fall infinitely hort 
of any living Creature or Plant. Won 
Finaly, Notwithſtanding all theſe things, this 
Gentleman confeſſes all his Speculations to be no 
more than Conje&ures ; whilſt the Atheiſt; that” 
cannot advance near ſo far, and who has the ana- | 
ogous Experiments perfectly againſt him, will have 
his Notions paſs for irrefragable Truths, even with 
the Danger of everlaſting Miſery. 
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The End of the Second Volume. 
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